Digitized  by  the  Internet  Archive 

in  2010  with  funding  from 

University  of  Toronto 


http://www.archive.org/details/specialreportser16medi 


Special   Report  Series,   No.   16. 


NATIONAL    HEALTH    INSURANCE. 


MEDICAL    RESEARCH 
COMMITTEE. 


A   Report  on  the  Causes  of   Wastage  of 

Labour  in   Munitions  Factories 

employing  Women. 


KDON 
PUBLISHES    n    IMS    MAJ]  PF1C1 


II  U 

tllT, 

37.    1  tr 


NATIONAL  HEALTH   INSURANCE 


MEDICAL    RESEARCH    COMMITTEE. 

- 

Bdioborgb  .   01  fr'>!  lublin. 


M 

Special    Report    Scries. 

I 

• 
1      \ 
No    5    II     R 

•    m  the 
I  V 

..I    tl 
\    l>  II 

. 

1'iue 
>.'•>     I  1  INI) 

'. 
S'.i     I  < 

Munition   Workers      Pri 

No    l  i 

I 

I 

■ 

h 

M  1>  . 


i  T 

NATIONAL    HEALTH    INSURANCE. 


MEDICAL&KESEASCH    6QMMITTEE. 


A  Report  on  the  Causes  of  Wastage  of 

Labour  in   Munitions   Factories 

employing  Women. 


h* 


[Apprcmtd  for  publication  by  the  Medical  Research  Commttt* 

7  th  Dtcen  >  ■  .   I 


Medical    Research    Committee. 

Ih'tlih    1 1 

The  Hon.  \\  ildobj    Astob,  M  P     ( 

The  Righl   Hon.  Christopher  Addison,  M.l>     M  I' 

The  Via  i  b  b>    '    B  E  r). 

C.  J  I.G.,  F.R.C.S.  |  Hon    Ooloi 

A    K    Chalmkrj    \i  I'     i'  i'  ii    (Iieut   Colonel  R  A  M  l       I 

Professor  William  Bi  i  i VI  D     F  R  S 

Professoi    F    G    Hopkins,   [).tt      F.l 

I  Sib  William  Lkish.ma?    '    B     F.R.S 
Profee  01  G    I:    Mi  rray,  M  l»     F  R  C.P     Ma        R.A.M.l 

^•  i     I'i  i  i,  ii         K  B  E     Ml'     F.R.S      ■?( 

15,    I'i  CK1N0HA 


n     \\   '     2 


Op.  S3. 


3 

INTRODUCTION. 

To  the  enquiry  of  which  the  results  are  given  in  the  presenl 
Report   tin-  Medical    Research  Committee  i 

■  !  their  co-operation  in  the  investigations  of  various  kind* 
conducted  on  behali  ol  the  Health  of  .Munition  Workers'  <'"in 
The  employm  omen  apon  an  immense  Bcale  in 

ion  factories  and  workshops  Beemed  to  provide  a  unique 
units  tin  det<  i  mining  the  results,  so  to  speak,  of  a  gigantic 
experiment,    in    which    women    were   exposed    by   the   national 
ities  t'>  an   unfamiliar  stress  of  factory  lift-.     The  simul- 
taneous and  lion  of   this  female  labour  in 

parts    of    the   country    at    oner,    under   centra!    control    by 

tii'-  Ministry  ol  Munition-,  allowed  statistical  data  to  !«■  secured 
ml  an  undue  expenditure  of  clerical  labour  and  in  numbers 
Bumcienl  to  give  the  results  real  signifi 

nie  proper  mobilisation  of   women  for  national   tasks,    like 

t    nen,    i-   fundamentally   a    medical    problem,   ami    the 

ire  ot  the  success  achieved  in  it.  expressed  in  terms  of  the 

>r  disappearance  of   recruits   unsuitably  enlisted,   seemed 

likely  to  yield  information  of  a  new  ami  valuable  kind.     Bui 

ult.  have  shown  that  the  rates  of  loss  by  the  falling 

omen  from   the  employed   ranks  at   given  tad%>  were  too 

i  be        '.anted  for  in  terms  "f  physical  unfitness  alone. 

As  Captain  Greenwood  points  out  in  his  report,  it  musl  be  taken 

ing  definite!}   established  that   the  "existing  rate  of  k>>- 

in  manufactories  are  unnecessarily  high,  and  that  -•>  long  as  thej 

me  the  effective  mobilisation  of  labour  for  national  service 

,<>t  even  been  approxh  When  expressed  in 

(■■ui.  of  the   wide   munition   making    female   population,    the 

a  oidable  losses  musl   amount   to  man}    thousands."     Avoidable 

lo     means  here  in  the  main  a  in>s  noi  due  to  physical  incapacity 

or  n  -nealth.    The  cau •  e-  at   work  in  producing  it  musl   receive 

1 1 1  ir  explanation  elsewhere,  and  musl  i  ideed  remain  unexpl 

until   they   can    I"    expres    d    l>y   further  analysis   in   terms   ol 

id  ecot  tors   through   ti ganised  studies  ol 

e  w,.il. ei-  and  the  systematic  "  following  up  "  of  absente*  s. 
ride  of  the  problem,  however  lies  outside  the  sphere  ol 
ii  research. 

Nevertheless,  some  broad  results  ol  medical  interest  cirn 

from    Captain    Greenwood  The  collected    facts 

that  the  j  [is  noi  borne 

o   by  elder  than    bj    younger  women,   but   that    when   the 

.1   wear  ami   tea     ...  mditions  is  combined   with 

ical  labour  of  morel  oi  medium  degree,  women 

;'  age  •  anrn  ml  1  he  -t  rain  so  well 

i  junioi  -      \\  e  are  ie  ,,niy  of  women  <  tu_ 

during  physical  mal  iritj         i  not  in  the  decline  of  life,  and  yei 
difference  between  th  dor  members  of  this 

young    adult    .  !  Captain   Greet  wood 


concludes,  "  it  is  distinct  em  ipt  at  systematic 

recruiting  <>f  the  older  women  Ij   li^lit'-r  labour 

and  of  the  younger  women  i"  the  i  ions  ta~k^  worthy 
of  practical  attention."     There    ■  'nis  lit:!,    doubl  that  ti 

planation  i-  to  be  found,  the  1     t  thai  the 

men   will   in  !   and   have 
young  children  than  th>u    jun 

likely  to  have  I  •  tin 

double  demand  made  upon  thorn  at!  the  fad  ay. 

The  thoroughness  with  which  Ca]  wood  has  availed 

himself  of  the  exceptional  opportunil  .  tn  him  for  tlii- 

enquiry  has  appeared  i<>  i h<-  <  ommitl  .<n  at  the 

nj  time,  the  full  presentation  <>t  his  nu 

may  long  Berve  as  -i  Btandard  foi  quent 
work  "f  .1  similar  kind  i-  undertaken  in  the  futui 
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I.  — Lvi'i'.ulil  i    llu\. 


The  Health  <>f  .Munition  Workers'  I  ommittee  have  discussed 
various  problems  which  offer  themselves  tor  solution  when  the 
object  proposed  is  the  greatest  possible  output  of  munitions  pur 
i  baa  'I  at  t  In-  Least  possible  cost  of  money,  1mm  1th  and  time, 
have  shown  that  certain  hygienic  standards  ought  to  be  estab 
lished  for  the  material  conditions  of  the  fa  tories,  thai  the  hours 
of  labour  ought  not  to  exceed  a  maximum  winch  is  different  in 
different  olass*  -  of  work,  that  thi  ganisation  of  day  and 

night   work  is  of  moment  and  the  system,  as  distinct  from  the 
amount,    of    wages    remuneration    by    no    means    a    matter    ol 
indifferenoe.     1>  has  also  been  made  probable  that  waste  of  time 
ma\  be  diminished  by  a  heedful  organisation  of  worb 
On  the  basic  of  these  results  various  improvements 
suggested,  some  of  which  have  now  been  carried  into  effect. 

One  very  import  ant  matter  has  not,  however,  tx  ■  n  discus 
viz.,  the  regularity  with  which  employees  in  munition  factories 
continue  to  perform   then-  tasks.     Although  it   is  true  that   a 
majority    of  the  operations   carried  out   in   munitions  fa>  ; 
do  not  require  a  high  degree  of  manipuls  y.  hardly 

any  ap 

oJ   work  and  1 1,  pidity  of  output       I  the  manu 

Eacture  of  cartridge  cases,  pen.  mpleel   type  ol  opera 

tions,  all  the  Committee'c  investigators  agi  i  employee 

it   attain  her  maximum  degn f  efficiency  until  she  h.i- 

been  i  ngagi  I  Bomi   w<    I       n  hei  task 


It  follows,  !  ' 

new  worki 
d  which  the  woi 
important  i   I 
extent  to  which  munition  wo 

•    lll'llt  111 

-trui-:  •  '  bal    I   Bhould 

iroblem,  a  prvlin 
.1:    Maj  ,191  I  hit    time     mj 

■  !  he  Welfan 
irther  material,  and  the  n'j>ort  - 
:  u:iii  would  have  been  the  1 

nuity  and  intermittent 

ists,  the  able  study  contained  in  th< 
the  Minority  ol  th<-  Royal  Commission  <>:■ 
well  I  S  ime  oi  the  I 

.if  employment   in  peace-time  industries  are,  however,  ina 
unit  '"ii  work  in  war  time,  and 
plified.     We  ha  i 
demand     tin-  demand  for  munitions  and  practi 

infinite     neither   have   we   ti>  allow  for  t 
■  rtain  employers  ti>  maintain  a  1 
intermittently  employed  hands.     Bui 
ms  which  if  nol    peculiar 
by  \\ai-  conditions.     <  me  •  1  :  hese  applii  n  and 

ectly  to  women,  viz..  the  in  the  militan 

authorities  f< >r  recruits.     This  musl  tend  i<>  Bhorten  I 

ndust  rial  life  anioiiLT  tin-  nr 
1  In-  women  indirectly,  since  an  on  <■[  the 

.11  upon  I 

when  tin-  men  in  unn   <  rved  I"- 
.ii.-  reci uited 

mplication    mon  ns   1  he 

In    tin-    Hush   of   pati  man}    "• 

doubtless    not    a    few    men  ipat -   <>f 

national  importance,  anxious  t"  d<>  their  '  thew 

m<  .1  to  long  hours  of  moi 

had    not    l( 

thusiasm    is    ii- 
endun  nee.    Ii  ibuting  '  I  • 

heir    lu-al  ■  .rri'iindiii).'- 

of  the  factory, 

.if   nation  nld    b     n  nial   and    bctu  r 

wl  ich  in  iv 

times  1-  I  eld  in  1 

for 
• 

;  -   w  hen    1 


I  I.       I'll  I.  \  [OCS    I  NVESTIGATIONS 

li  is  a  priori  impossible  to  say  whether  the  conditions 
<l  to  peace  time  work  and  absent  from  war  work  effectively 
balance  those  special  i<>  war  work  and  not  normally  in  action, 
but  it  seems  desirable  al  the  outset  to  ascertain  bow  labour 
due-  fluctuate  in  any  peace  time  industry,  the  conditions  of 
which  are  tolerably  stable.  The  most  recent  contribution  to 
tin-  subject  comes  from  America,  and  is  contained  in  a  report 
nt  hi  investigation  bj  Mr.  Joseph  H.  Willite,  carried  out  in 
Philadelphia  and  published  under  the  title  *'  Steadying  Employ- 
ment "  in  the  Annals  of  the  American  Academy  of  Political  and 
Social  Science  for  .May.  1916. 

Many  of  the  facts  recorded  in  t his  interesting  document  are 
not  relevant  to  the  Committee's  ta-k.  but  the  following  are  note 
worthy.  \  particular  shop  in  a  carpel  mill  wae  intensively 
studied,  it  was  chosen  because  the  kind  of  work  done  to  Bome 
extent  avoided  the  variability  of  seasonal  trades,  fashion  being 
a  relatively  unimportant  element  and  slack  seasons  being 
utilised  tn  manufacture  foi  stock.  The  dates  of  engagement  and 
discharge  ol  the  employees  were  tabulated  for  the  period  1907  15, 
ami  the  following  results  emerged: — Of  males,  employees  hired 
between    1907   l.v    t  per  cent,  remained  in  employment  over  5 

t  5  years,   t  per  cent.  '■'<   t  years,  5  pet 
ii  3  years,  9  per  cent.   I   2  years,  and  75  per  cent,  less  than  one 
year.     Fortj  eighl   per  cent,  of  the   men   and    :;t    per   cenl    ••' 
the   women    remained  in  the  service   of  the  firm  less  thai 
v..'.  I 

A  wider  but  le>>  detailed  study  made  by  Mr.  Alexander  of 
I  Klei  tie-  Company,  of  a  large  number  "!  factories  of 
all  size-  in  the  United  state-  and  Europe  showed  thai  on 
■  I  hiii.iia  it.  1912,  38,668  persons  were  employed  in  the  factories 
studied,  and  on  December  31st,  46,796,  or  an  increase  of  8,128 
lint  the  records  also  showed  thai  in  the  interin  arsons 

had  been  engaged,  so  thai  36,237  had  dropped  ou1  of  employment 
during  the  year,  or  about   5]  times  as  many  people  had  to  be 
const  ituted  t  he  incri  thi    end  ol   i  he 

period. 

published,  are  no1  amenable  t<>  the  analysis 
to  which  I  have  subjected  certain  munitions  factory  data  to  be 
discussed  later  on  in  this  rep.. it.  but  it  will  be  of  intere  !  to  con 

ti.i-t    them    uith    some    material    which    i-  •■!>■   for 

detailed  study. 

I    obtained    from    a    large    munition-    factory   the    following 
figure 

In  effect,  the  number  of  women  employed  at  the  end  of  June 
1916    wa     i   i71    and  .nt'  ictober  0  237   a 


ing   tin-    i  _  .    _■    ;   and    1,12 

l>cr  cent,   uf   th<    ni-i 
se  in  four  months      I '  tod  ■    n  i 

unbuilt   of  discontinuity,  and  it   is  to  be  remarked  thai 
while  in  then  month-,  together  with  the  previous  month  (June 
the   firm   lost    1,516  female  employees,   in  onlj 
-n-7  per  cent.,  was  thi  od  leaving  known  to  the  firm,  th< 

balance  of  66*3  per  cenl   having  simply  vanished, 
are   quite   inadequate   to   permit    ne   to   unravel   the  oaua 
changing  employment,   but   they  illustrate  its  importanoi 
show  that  the  problem  merits  Further  investigation. 

!ll       >l  \ii-ti.-ai.  M  k  rit<  >I>-    I'sed. 

Before  detailing  Bach  investigations,  it  will  be  appn 
be  the  methods  of  analysis   which   seem    Buitable   U 
case. 

The  form  in   which   we  desire  to  express  our  Btati 

analogous   to  that    of  an   ordinary   1 1 f « ■   tahh        We   wish   to   know 

man]  oul  of  some  basis  number,  say  1, '.  starting  to  worl 

will  -till  be  employed  al   the  end  of  one  month,  two  months 
three  months,  <Ve.     Mr.  Willits  has  expressed  his  results  in  thi- 
i  inn.  Inn  it  i-  not  dear  from  the  summarised  statemenl  how  the 
were   computed   and    whether  total* 

were  formed  and  rates  od  I"--  ascertained,  or  how  the  entrants 
-till  at  work  were  treated;  in  a  word,  whether  the  Bomman 
relates  exolusivelj  to  completed  industrial  lives.  Assuming  that 
we  should  proceed  bj  the  1 1  f" » •  table  method,  tin -re  are  t  wo  distini  i 
possibilities.  The  tir-t  involves  the  preparation  of  ■  sepai»t< 
card  or  Blip  for  each  entrant  during  the  period  of  expomin 
Rtudit 

Suppose  for  instance  that  we  are  investigating  all  the  employees 
certain  factory   who  entered   between    1st   June    if1   Slat 

ber,    1916,    and    had    left    liv.   or   n-i,    still  ill   work   m.      l-t 

January,  1916.     We  -hall  (supposing  for  the  sake  of  illusti 

that   we  do  ti"t    use  e   liner  unit   of  lime  than  one  mouth)  pn 

.i  series  of  cards  upon  each  of  which  I  the  nnmbei  of 

is  each  employee  had  remained  in  & 
week-,  in  the  case  of  those  who  had  left,  or  the  nearest  numbei 
.  duration  of  less  than  two  week-  as  lero,  ■  duration 

ks   tt>  one   month  as  one   month.   Are.,   in   tin    I 

-till  employed      Prom  tin  e  ■aid-  m   can  build  up  n» 
population  exposed  t"  risk  of  leaving  for  each  month  of  aervkx 
l        .  the  population  exposed  t"  'In'  risk  of  leaving  in  tin 
month  of  employment  will  consist  of: — 

(1)  All  those  -till  at  work  after  a  month 

(2)  All  those  who  had  hft  after  having  served  at  I.  a-t    . 
month. 

(8)   All  thi  •■  in  the  lir-t  month. 


So  i  li.it  the  rate  oi  load  in  the  fire!  month  will  be  (3)  divided  by  (1) 
plus  (2)  plus  (3).  .Similarly  for  the  next  month  we  obtain  the 
exposed  to  risk  by  subtracting  the  number  leaving  in  the  fir-t 
month  and  the  Dumber  still  a1  work,  but  only  having  been  at 
work  for  .i  single  month  (and  therefore  not  exposed  to  the  ii-k 
of  leaving  in  I  he  second  month). 

This  is  a  method  often  used  in  assurance  offices  for  prepa 
the  crude  or  unadjusted   rates  of  mortality  among  their  polici 
liolders,  and  the  assumptions  and  approxim  solved   will 

i>e  found  discussed  in  works  on  actuarial  technique.* 

The  second,  sometimes  called  the  census  method,  is 
accurate,  but  require-  alsolesfi  in iii 'i' ci ii--~  of  treatment .  Suppose 
we  wish  to  Btudy  the  industrial  life  table,  a-  we  may  call  it,  for 
the  period  of  1916,  which  we  will  suppose  divided  into  thirteen 
lunar  months  of  four  weeks.  Suppose  that  we  know  the  number 
.it  entries  and  the  number  of  losses  during  each  month  of  L915 
ami  1916.  Suppose,  further,  that  the  Josses  of  each  month  are 
classified  into  those  who  had  been  employed  not  more  than 
one  month,  those  that  bad  been  employed  from  one  to  two  months. 
from  two  to  three  months,  &c. 

Then,  on  the  assumption  of  losses  and  gains  being  uniformly 
distributed  throughout  the  month  to  which  each  figure  relate.-, 
it  is  i  niiinc  the  rate  of  loss  for  each  period  of  employ 

men!   a-  experienced  during   1916     The  numbers  leaving  with 
less  than  one  month's    ervice  during  eaoh  month  of  1016,  divided 
by   the  sum   of  the   entrant-    in   each    month,   excepl    the  last   of 
1916,  with  the  addition  of  half  the  entrants  in  the  last  month  of 
1915   and  half  tin   entrants  of  the  last  month  of  1916  will  give 
the  rate  of  loss  for  the  hi  -  month  of  service.     The  "  exposures  " 
in  the  Beoond  month  of  service  will  be  the  sum  of  half  the  entrant  * 
in  the  last   month  but   one  of  1915,  all  the  entrants  from  th 
month  of   1915  to  the  last    mouth  but  two  of  1910  ami  half  the 
i   thi    lasl    month    bul    one      Prom   these  are  to  be 
lubtraoted  the  losses  in  the  first  month  of 
month  of  1916  I     the  lasl    month  but   one  of   [916  (incltu 
The  losses  in  the  Becond  month  of  service  during  1916  divided  by 
this  -urn  will  give  tin-  rate  of  I,.--  in  tl  month  of  service  ; 

irried  back  to  the  eleventh  month  of  service 
•  for  two  years  ate  available,  and  is  practically  the  ordinary 
ing  the  data  for  a  general  life  table,  in  the 
<     <{  the  early  years  of  life,  excepl  that  we  have  omitto 
adjustment  of  the  exj  .  bj  comparison  with  the  census 

population,  thai   i>  the  actual  mean  numbers 

1916,  ami  the  subsequent  graduation 

•  A  very  cleu   "■  n  I  •  lined  in  Elderton  and 

l-itti  rtls  "  ConatTl  Tables."     (Black)  1914 

\li.  complete  Ini  in  be  found  in  Blaschke'i  "  Vorlesungea 
,.)..  r  llathem  I 


iv      1'itKi.iMiN  w;\    Examination  6i    Data 

11  ither  of  these  methods  has  been  used  in  reducing 

muni;  The  fire!  set  of  data  obtained  was  not  complete 

enough  t<>  allow  eithei   ol  these    j sesses  t<>  In-  employed  in  its 

:  of  i  In-  particulars  Bel  out   in  Tabl< 
from  tin-  cordite  department    of  a  large  munitions 
rj 

i!  August  28th,  1915 
to  Ait  1916,  we  find  that  an  in*  - 

'he   result    <>f    1,031    new  engagements  anion-   men,   win!' 

ions   have    been   obtained    bj     1,527   new  mong 

women,  percentages  of  165  anil  167  respectively,  which  compare 
favourably  with  the  almosl   identical  ratio  of   167  per  cent,  in 
tin-  case  ot  tin-  munition  firm  data  quoted  above,  and  relatii 
a  |"  i  od  "i  onlj  live  months  and  also  favourably  with  tin-  ,  ■• 
time  ratio  giv<  n  in  the   Vim  tort 

The   second   method   of   reduction  outlined   in   the   |n<\ 

ption  cannot,  however,  l»-  satisfactorily   applied  to  these 

data.     Not   only  i-  tin-  period  for  which  lo 

Niipt  I  restricted  to  seven  months,  but  in  addition  the 

total  losses  for  these  months  do  not  agree  with  the  detailed  loss*  - 

m  Tables  2  and  :i      In  tin-  case  of  tin  :-  tin   total 

of  Table  4  for  the  seven  months  a  171 

ili. .ii  tin-  losses  classified   bj    length  "f  service,  the  presumabl) 
explanation  is  that  some  girls  left   without   particulars  of  theii 

e  of  the  men  the 

from  t  he  detailed  table  is  larger  than  that  of  the  summai 

•o  that  some  confusion  with  employe*  -  mi  another  di 

of  the  works  must  have  occurred      Lastly,  the  time  mi' 
are  unequal,  being  calendar  months  if  'he  tir- ■ 

!.  five  we.  | 

For  these  reasons  it  i-  futile  to  prepare  averages  purportin 
I". ii    comparison   with  exact    rates  ol   losses  computed  by  any 
actuarial  method       \&  a  matter  of  cuj  o  rever,  a  calculation 

was  made  on  i In-  assumption  that  the  intervals  of  time 
i > -.i  1 1 \  equal  and  that  the  rates  of  loss  for  different  peri) 
.i\ui    shown  for  the  seven  available  months  still  applii 

experience      With   these  assumptions    it    appeared    that 
;ln        •!■     ..t    loss    wen-   approximately    as    shown    m    Table 

rhich  we  deduce  thai  anion-  the  girls  Borne  36  ;■ 
entrant     Mill  have  left   l>\    the  end  <-f  the  seventh  month  from 
cntn   and  a  rathei  >  ma  I  hi  percentage  of  i  he  men      This,  although 
comparing  favourably   with  the  Carpet   Mill  returns  obtain) 

Mi    Willits,  shows  a  siderable  absolute  loss      but  the  bs 

computation  is  so  conjet  tural  that  it  would  i»  quite  improper  t.. 
attach  more  than  the  (lightest  degree  ••(  importance  to  the  figun  - 
until  controlled  by  more  precise  data 


V. — Detailed  Examination  01    \   London   Factory,  with 

I  'OMPLETE    I.'  .  • 

(  \)    Natvrt   of  /'< <  <■ 

The  next  -<-t  of  data  merits  i  I  ■                   »n,  and  is  worthy  of 

compli                          !  ?ed  in  full  detail,  both  \<<  illu 

the  method  and  becat  il  and  ace  i                             than 

I  by  any  o  idied. 

The  data  were  collected  in  a  munitions  factory  of  high  standing, 
the  investigators  being  afforded  ■  rery  facility  in  consulting  and 
tabulating  the  very  full  epl 

nised  in  two  main  departmi 
rid  bullets  i  he  ol  her  c  u  rying  oui 
and  grenade  filling  operations.     The  distinction  is  nol  absolute, 
bul   it   is  roughlj    trui  -ay  thai   the  former  does  not  handle 

explosives  while  the  latter  does;    hereafter  the  two  arc  denoted 
by    L  i  and  L.2  respectively.     The  firm  has  for 

lined  a  card  index  Bystem,  and  the  name,  age,  previous 
occupation,  character,  and  reason  for  leaving  has  been  recorded 
in  nearly  every  case  since  L910      I'  o    entry  are  h 

available  back  to  1907,  but  il  does  not  appear  thai  details  as  to 
discharge  were  universally  recorded  prior  to  1911.  This  in vi 
tion  is  therefore  confined  to  the  period  from  January  1st.  1911, 
'  .  I  )■  ember  1st,  1916.  The  whole  ol  the  cards  were  copied  each 
n|)on  a  separate  dip  (1  have  to  thank  Mr.  S.  II.  Burchell  for 
undertaking  t h i ~  tedious  work),  and  1 1 1 « -  duration  of  cmploymenl 
girl  computed  in  t he  way  described  al 

The   computed   durations   are   nol    strictly  the 

differences  ol  length  of  the  calendar  months  have  been  ignored  ; 
the   practical  error  bo  introduced   i-  quite  unimportanl    in   the 
on 

The  data  were  classified  into  two  mam  groups:  (1)  covers 
the  entrants  from  ls1  January,  1911,  to  tth  August,  1914,  and 
the  rates  of  loss  are  deduced  from  the  numbers  leaving  within 
the  same  period  oul  of  the  entrant-  .  d'  deals  with  entrants  from 
ith  August .  I'.'l  I,  to  Isl  December,  1916,  the  rates  of  loss  similarly 
depending  on  the  experience  of  thai  | »ti< ►< |  An  analysis  wa 
made  ,>f  t he  rates  "t  loss  since  the  wai  among  employees,  who 
having   been  ei  ire  the  war,   bul  since   1-t    December, 

1911,  were  still  al  work  for  varying  periods  after  the  *th  A 
I'M  i      The    numbers    in    this    category     were,    however,    quite 
inadequate  to  provide  useful  tabulations     i~>i  ".nl-  and  \\ 

and  are  n>>t   here  discu I      In  each  of  the  two  main  groups, 

four  sub-groups  were  formed  consisting  respectivelj  of  girls  and 

women  aged  13  it  inclusive     is  22   l'',-2~  and  28  or  ovei  at  the 

dengagemenl      The  actual  number  ol  ment* 
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n  ;i  h  was  8,818.*      I  i.  than  the  mi 

numerous    re-engagt  ments. 
Evidently,  -hould 

be   tin-   Fundamental   data      Tl  •  then 

-■•<l  by  months  •'  those  leaving  after  twenty 

fr.ur  i  of  the  jxriod  "), 

it    having  be<  □  found  on   preliminary  trial  thai   the  data  wen 
ingufl  '  later   Mi<>ntli>  ;  it    is, 

tin-  rates  for  m  cth  or  seventh  are  evidently 

umpling,  .'mtl  have  little  \  alue. 

■   I    i 

were  olaasified  int <_>  three  categories 
(\)  Those  who  left  on  accounl  <>f  ill  health 

rhose  who  left   f<>r  Bome  suffioienl   reason  ■  >t li.-i   than 

thai  of  health. 
(:i)  Those  who  lefl  for  i'<>  reason  "i  for  an  inpuffioienl  oni 

The  !  Scat  ion  which  has 

used   in   all   subei  q  -    musl    1"-  fullj 

eds  little-  i-« >in iii> 
has  ii'jt  aecessaril}   been  made  by  a  medical  man.  bul  is. 
in    an  inablc    proport  ion    ol  girl's 

menl    and  thai  girls  \«.  1  n »  lefl  .it''  re  included 

were  compi  ised  (a)  girls  \\  ho  lei 

1  i  id      (<•)  girls  required  al 

h -  ol  illness  i  here,  oi .  in  I 

ill-,  w In >  foimd  the  wages  earned  insuffi 
•  '1  by  the  firm  nol  foi  mi  but 

thej  uitable   or   b<  i  mw     w<  ^ui~ 

dered  bj  the  factor]  -  ■•  unfit,  ..h  r 

i      li      3)  were  grouped         i)  uirl- 
who  lefl   n 

for  misconducl  other  employment  without 

i  I  ing  -i   eh  I  isfied,"  >>i 


:    \vi  i . 

numb  r  of  girls    till  at  • 

- 

licabh 
mist.ikc  in  count 
;.>umi  that  i 

■ 
-.i.ii  ttairtj  nini   otbJ  r  ent 
did  not  record  all  the  particulai  Th< 

rcpistcr  also  contained  thi  befori 

i--»   January,  1911,  i  till  at  work  or  bad  1  .  i  w.  1 1 

191 1    17      For  the  rensi  m    i.  U  d  ill  th<  U  \i  thesi  data  «■  :•  >  i  i 
for  thr  invrstipation 
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stating  the  work  to  l><  "  unsuitable."  it  may  be  mentioned  that 
a  large  majority  of  (3)  consisted  of  the  girls  giving  no  reason  at 
all.  whom  we  may  colloquially  term  tin-  vanishing  girls. 

(<•)  n  oj  Findings. 

Tablefl  »>  -l  were  prepared  in  the  manner  above  described, 
and  Table  22  gi\  <■-  1 1n  distribution  <>f  the  peace  time  and  war  time 
entrants  by  occupation*  prior  to  entry.  In  these,  and  subsequent 
the  first  column  gives  the  month  of  Bervice,  e.g.,  the  figuie 
■  iMc  mi  an-  the  second  month  of  Bervioe,  while  the  second  column 
r«  ords  tin-  number  which  was  exposed  to  risk  of  leaving  in  that 
month. 

A  feature  common  to  all  the  tables  is  the  heavy  rate  of  lose 
in  the  first  two  <>i-  three  months'  Bervice.  li  is  to  be  especially 
remarked  that  the  rat*  of  loss  in  the  iirst  month  is  a  minimum 
figure.  In  addition  to  the  girls  registered  in  the  firm's  card  index. 
1,420  girls  are  known  to  have  worked  in  the  factor}-  between 
1910  and  I  HIT  for  periods  varying  from  a  few  minutes  to  a 
days.  These  cases  arc  really  industrial  still-births  never  elf 
tu  have  a  separate  industrial  existence,  or,  to  vary  the  metaphor, 
tiny  may  be  regarded  as  visitors,  not  residents.  Clearly,  their 
i ni 'In  ion  would  suffice  to  di  ■  •  li  iss  iii  the  first  month. 

Since  the  criterion  adopted   by  different  firms  as  to  what 
shall  be  registered  as  < t< -1  i r.  ged  may  vary,  rates  <'t  lose 

during  the  first  month  can  only  be  compared  when  due  allov 
has  been  made  for  an}  such  difference  of  system.     I' 
in  the  second  and  subsequent   month-  are  not  in  general  subject 
to  this  criticism.*      V  second  characteristic  is  the  large  proportion 
of  losses  for  which  no  satisfactory  reason  can  Taking 

the  general  tabli  i  illustration,  it  appears  that  of  1,000 

girls  entering  the  factor}   132  will  not  outstay  thi  Becond  month. 
Kv.  ii  had  there  been  no  loss  from  sickness  or  from  other  reasonabli 
cause   the    1,000   would   -till   have   been  reduced  by   10  per 
for   no   -utlieieni    reason.      Set    also  Table   23.)     A-   this 
minimum  figure  (still-births  excluded),  and  i-^  the  experience 
linn    of    high    standing    thoroughly   familiar   with  the  inn. 
which  they  have  not  entered  upon  for  the  first  time  since  the  wai 
evident    that    tl  ee   of   handc    occurring   in 

munition  f  Workers  leaving  with  leaf 

tWO    month  have     made    but 

small  contributions  t"  the  output  oi  munitions.  While,  on  the 
debit  .-idc  ..f  the  account,  we  must  enter  the  troubli  to  whicl 
thej  have  put  the  officials  of  labour  bureaux  and  the  adminis 
trative  staff  of  tl  is  well  as,  in  son  the  demands 

made  upon  the  transport  facilities  of  the  country.     In  the  light 

•  II  •  bo  remember  that  in  soi 

arc  not  truck  ofl  the  books  aa  having  definitely  left  until  nit«r  t).- 

expirati  n  oi  leva   I  .■  ■                   will  sometimes  explain  a  sud(  • 

in  tl..  third  service  i     :.ths 
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new  tables  we  may  fitly  return  to  the  case  of  Table  1  ami 
<~t iijiaie  whether  the  factory  Bhowing  those  results  was 

■•■•  tlifti  t!  illy  con- 

the  numbers  of  thos  started  in 

month  who  would  -till  be  present  at  tl 

tin-  a]  ble  7.   we  conclude  that   of  the 

-i  by  the  end  of 

bution   by 

but 

••>  have  I-  first  month,  16  pei 

>"iit.  in  their  sec I  month,  18  per 

cent,  in  their  fourth,  and  the  remainder  in  the  fifth  month  of 
■  •.  we  should 

i  201       Actually  I  he}    wej     21  1,516 

■ 
•'.(in  that  tlii<  i-  icall  -uli  than  would 

-and  in  the  oth< 

Turning  to  the  data  <>l  Tables 

8,  ,i~  i  he  fa 

but 

of  health.     This 

may  point  i  f  the  work 

being  different  in  the  tu<>  cases  ;    but 

;sary  to  enable  one  to  pronoun*  •  opinion 

We  can  now  compare  the  holes      ft  ma 

i  hat  the  d.tal  - 

I  wit  li  suspicion  ;   comp  it 
objection  similar  to  thai  involved  in  tl  rude  death 

The  numbers  at  risk  at  diffen 
in  the  different  populations,  for  instat 
exposed  t"  risk  is  in  t he  Bei  I 

in  Table  7  and   14-6  per  cent    in  Tabli    8      As  the  n 
in  every  table  is  much  higher  in  the  first  few  month-  than 
ie  later  month-,  this  causes  th  I   the  crude 

to   be  undulj    f .  >  \  war  popul 

use  the  latter  include  proportionally  more  girls  in  the  later 

\  |  eneral  idea  is  p>i  from  a  Btudj  of 

ms.     In  Diagram  I  we  have  the  cunn  for  all 

■  that  on  the  whole  the  peace  time  rates  run 

i  i  than  the  war  i inn-  rate-  for  the  ■  ase  and  bullet  department, 

re  not   very  markedly  differenl   from  the  war-time  filling 

Tht    '  of  the  i i i  —  t   iin. nth  are  higher  in  each 

me  experience  than  among  the  peace-time  employees,  bul 

this  is  Bel   otT  by  higher  i  latter  in   subsequent 

ths.     Hut  an  important   modifi<  tated  l>\   the 

the  war,  periods  ol  slat  k  trade  led  to  thediw 

•  tu.t  requin  d,  and  no  such  factoi  has 
in  operation  at  this  factor}  since  the  war  Consequently, 
i  mi  2  i-  more  inst  rut  tive      From  tin- 
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little  attention  to  tin-  erratic  pei  _      for  the  later  months) 

we  may  conclude  that  the  trend  oi  events  is  much  the  .same  in 
the  peace  time  and  war  time  industrial  populations.  But  the 
suggestion  «  ill  be  made  t  hat  :  he  class  of  the  population  in  factories 
is  now  vviy  different  from  what  it  was  before  the  war.  bo  that  an 
identical  rate  of  loss  may  mean  really  a  greater  steadiness  owing 
to  the  gross  rate  being  increased  by  the  presence  of  a  percentage 
-  who  an-  really  unfit,  by  virtue  of  temperament  or  nurture. 
foi  the  strenuous  life  of  a  factorj  Some  light  is  shed  on  ih\<  by 
Table  22,  giving  the  occupations  of  the  employees  before  engage- 
ment .  So  far  a-  the  girls  under  18  arc  concerned,  the  occupational 
distribution*  are  similar  in  peace  time  and  war  time  experiences. 
This  remark  also  applies  to  the  group  1S-22.  No  useful  coin- 
on  can  be  made  in  other  classes  owing  to  the  Bmallness  of 
the  corresponding  peace  time  populations.  Leaving  on  one  side 
t he  question  whether  such  differences  a-  do  appear  are  significant, 
in   the  stati  ense  of  the  term,  it   certainly  cannot  be 

urged  that   the\   are  of  much   practical  importance,  or  that  the 
war-time  population  i-  very  unlike  the  peace-time  population  it. 
>    of    the    occupational    classes    from    which    it   has    beei 
recruited. 

We  may  now  briefly  consider  points  suggested  by  the  detailed 
tables.  Such  detailed  comparisons  will  not  be  pressed  tar:  thej 
involve  a  proper  evaluation  of  the  "probable  errors"  of  the 
constants  compared,  and.  in  view  of  the  fact  that  most  of  tht 
differences  are  absolutely  -mall,  it  i-  unprofitable  to  devote  mucl 
labour  to  the  rather  intricate  calculations  which  such  a  .-tnd\ 
involves 

(d)    Loaat  III  Health. 

I/  -  than  300  girls  quitted  then  employment  on  account  of 
ill  hcalt h  oi- as  t he  result  ol  some  accident  during  the  whole  period. 
The  distribution  oi  losses  !"i  differei  cannoi 

he    satisfactorily    elucidated.     It    does    not    appear    that     tht 
differ  ignificant  when  one  age  group  i--  compared  with 

another  (Table  24)  .  the  .  rude  rate  i-  highest  in  the  filling  d< 
ments   and   lowest    in   the   peace-timi  '    bullet    b© 

Expressed  a-  yearly  rates  the  range  I  om  33  to  61   pei    l  

considerable,    and    the   ai int    would,    if  confirmed   on 

numbers,  imph   that  sickness  i-  a  somewhat  important  oau 
leaving.     Hut.  for  the  reasons  given,    I  do  not   think  that  ai 
such    definite    inferences    should    !»■   drawn.     The    subject    « 
come  up  for  fuller  discussion  when  we  consider  the  whole  i 

data  collected. 

Comparison  oj   Peact    Tinn   uml  War  Time  Results. 

The  diagrams  and  Tables  8    3    8,  supra,  have  suggested  that 

when  the  losses  from  all  causes  an-  considered,  tic    wax 
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t-xperi  more  favourable  than  the  peace  time 

results.     Thi~  i-  bome  <>ut  by  a  more  exact  teel  whan  attention  ia 

iiinl  to  age.    The  group  chosen  was  that  :  -   ::   and  it 

:  thai  the  probability  of  the  observed  difference  I 
.1  ehanoe  event  \\  .1  ~  small.     A  good  deal  of  the  v  was 

due  to  the  mncb  big]  in  the  months  beyond  the 

teuth  among  peace  time  workers,  but  even  without  that  group's 
contribution  to  the  value  of  ■/■  the  tit  is  not  good. 

It  i  i  out  abovetlut   the  of  the  war 

time  workers  is  decidedly  leas  when  only  loss  nabfc 

cause  are  considered. 

if)    Comparison  of    ' 

The  test  has  been  applied  to  the  age  groups  13  it  md  i  - 
of  the  war-time  case  bands,  ami  the  result  i-  indi  ciaive 
It  is  of  course  possible  thai  will  be  foul 

crisl  n ben  we  have  t he  advantage  of  dealing  with  larger  cumbers, 
and    more   data    will    be   found    in    Bubsequenl  At 

i.i in  u  does  not  appear  that  any  difference  «i-  tically 

import  mi  can  be  demonstrated. 

(G)    Comparison  by  Occup: 

The  general  t  with  the  data  provided  by  the 

'.   manufacturing  cordite,  suggested  thai   the  rati 
d<  partmenta    handling   expli  '    ' 

•    higher  than  among  the  machine  bands  of  th< 
bullet    departments.    A   comparison 
l>eyoi  f  28  -  in  the  two  departments  (this  p  wa 

••■  in  the  case  of  the  tilln  itlni 

confirms  nor  refutes  this  suggestion.     All  ti  is  that 

the  differei  it  that  it  could  not   ; 

.  oincidence.     !!•  I ■     '   i    pro 

nouncing  n  final  judgn 

(n)    8ummary. 

The  ohief  resull  of  the  anal-  itabliah 

i  in-  fa<-t  that  1  of  effectives  in  a  wi 

factory  due  to  theon  l  ically  avoidable  mnot, 

•r.  be  taken  as  proved  that  the  whole  of  th*-  girls  wh 

for  so  doing  had  in  fact    no  BUfficienl 

•  Bed  ivea,  amoui  !  bar  10  pei 

obably  to  more  than  10  per  cent  Qgth, 

alter  a  period  of  employma  rl  that  little  useful  sei 

has  been  rendered  must  Im-  contributed  to  ■  all  of  the 

folloi  -  : — 
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(1)  The  default  of  the  employee  herself,  such  as  caprice-, 
unwillingness  to  submit  to  discipline,  love  of  the 
excitement  of  change  for  its  own  sake. 

(2)  The  fault  of  the  employer  as  displaying  want  of  judg- 
ment in  the  selection  of  candidates  for  employment . 
the  conditions  of  which  are  unknown  to  the  applicant 
l>ut  known  to  the  employer. 

(3)  Similar  lack  of  judgment  on  the  part  of  the  offi< d 
labour  bureaux. 

No  national  system  of  organisation  can  eliminate  these  cause- 
of  wastage,  but  it  may  he  possible  to  diminish  them. 

So  far  as  the  default  of  (he  employee  is  concerned,  the  State 
endeavoured  to  meel   the  evil  by  the  introduction  of  the 
permit  system.     I  find,  however,  that  difference  of  opinion.  • 

boxy  managers  as  to  the  efficiency  of  this  system,  r 
has  been  urged  that  since  the  penal  mechanism  must  be  set  in 
motion  by  the  original  employer  (i.e..  if  another  firm  engages  the 
•_ : i rl  without  permit,  this  firm  is  only  penalised  when  the  first 
employer  takes  action)  it  is  impossible  to  take  effective  action 
without  over-straining  the  administrative  -taff. 

The  other  side  of  the  case,   viz.,  the  improper  selection  of 

applicants,  merits  further  attention.     Factory  administrators  and 

fficials  of  labour  bureaux  indulge  in  mutual  recriminations. 

<  in  the  one  hand  it  has  been  complained  thai  in  a  certain  national 

factory  the  engagement  of  boys  is  carried  oul  by  the  supervisor 

of  the  Welfare  Department,  and  that  this  officer  is  imperfectly 

inted  with  the  technical  conditions  and  requirements  of 

ing  fresh  hands,  with  the  consequence  that  the 

labour  exchange  is  put  to  needless  trouble  owing  to  the  incompletc- 

the  particulars  furnished.     On.  the  other  hand,  cases  are 

hid  to  have  occurred  in  which  a  laboui  ;e  has  sent  quite 

unsuitable  candidates  to  fa  ted  al  long  distances  from 

[change,  with  the  consequence  that  both  time  and  railway 

hmodation   have   been   squandered.     It   is   not,    Dowever, 

the  province  of  this  report  so  much  to  deal  with  causes  as  to 

to  knowledge  of  effects  winch  stand  in  need  of  explana- 

VI.— -Study  or  \  Gouvtby  Faotoby. 

W    have  now  Btudied  the  conditions  observed  in  a  factor; 
I  in  the  suburban  area  and  will  pass  to  one  in  very  different 
surroundings.    Fa       .    I.  7  is  in  the  open  country,  six  miles 
by  rail  from  the  I    I  iwn  and  still  further  from  any  large 

L.7  i-;  indeed  \>  ry  in  its 

imme  bourhood,  no  Ble  mmodation  and  not 

even    ■    picture    palace       A    wry   unall    number  of  the   workers 
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.  .in  lodge  ii'  a  \  illagc  i  wo  miles  away,  but  the  \a.-t  majority  must 
travel  at  least  -ix  mil'  from  their  work.     At  i 

work  iti   two  eleven    hour  shifts   with   weekly  chi 
Fort  y-eight  hours  elapse  between  comb  ift  andenti 

upon  another.     1  :  work.     All  labour  1^  time 

w..rk.  and  the  ra  I  tint  tin-  total  • 

the  av<  :•!   than  in   I.  1   and   L.2  although  tin-  hourl) 

remuneration  is  not.     The  work  is  divided  into  that  of  the  cot 
and  that  of  i In-  -  fore  roughly 

similar  to  that  of  1.  2 

Ample  provisj  ■■  care  "f  workers'  health 

i.     La  th  factorj*  1.7  i-  probably  unsurpa 

by  any  other  in  the  country. 

Thearranf  titrolled  by  a  matron,  who  is  a  tra 

mir.-e.  having  under  her  four  or  five  forewomen  specially  app< 
(never  promoted  fron  who  havi 

the  mi 

is  directed  to  tin'  cati 

being  that  at>  ample  supplj  mn>? 

ovided  for  women  at  work.     Employe*  ..It.,  take 

advantage  of  these  arrangements,   nobodj  rmitted  to 

food  into  tin-  fat  tory. 

All  the  workers  re<  i  L\  e  dii  m  i 
a  substantial  character)  for  lOd.  per  diem,  which  Bum  is  ded 
from  wages.     Special  trains  run  to  the  factorj  to  convey  w<  : 
in  theit  places  "f  employment  .  in  these  the  « 

■  in-  are  effected  through  the  labour  » s  I    i 
the  two  towns  least  n  L.7,  and  pplication* 

for  work  are  entei  tauv  d       \ny  woman  absent  for  mi 
.lavs   without   commit  gement    ia  aut< 

matically  dischi 

The  rate  of  v. 

,  charge-womei      ino    I.  t  was  opened,  roughly  twelve  n 

when    ti  e 

data   were  .  .-II.  cted  I   there  are  approximati  Ij 
vork. 

Tal  lain     the    analytical     results    which 

strictly  comparabli    with  those  above    and   maj    I"    oont 
with  the  tables  i  L  '      Foi  womi 

Loss  from  all  causes  in  the  tii-t  month  cd  •    much  the 

same  in  the  two  'mi  those  f<>r  no  sufficient 

half  as  many  again  in   L.2.     In  all  other  months  at  th. 
and  for  all  month-  at  other  ages,  the  rati  much  lowci 

in   1,7  than  in  1,  I  or  1,  2. 

v   will  be  Been  from  Table  29   it  the  rates  of  loss  found  in 
I,  •_'  ha.l  applied  to  the  present  factory    there  would  bav< 


li ,  losses;    actually  then    were  79,  or  little  more  than  a  third 
of  tl  number. 

Table  30  gives  the  distribution  of  the  employees  by  previous 
occupation,  and  brings  them  into  comparison  with  those  of  L.2 
(war  time  employees).     It  will  be  seen  thai  the  distributions  are 
i  means  identical.     Unfortunately  the  age  groups  on 
\i   be  properly  compared  owing  I  >  the  Large  proporti 
women  from  L.2  the  previous  occupations  of  whom  arc  unknown. 
j.    bhe  domestic  servants,  laundry  hands  and 
shop  as  tistants  are  in  considerable  excess  at  I. .7.  ami  the  factory 
girls  i  I'll"  -mi''  remark  applies  t"  the  under  11  group 

where,  also,  th<  n  directly  pai<l 

work  (that  is,  those  said  to  have  done  "  household  work  ")  an 
only  half  as  num.  I.  2. 

Tl.  interesting  fad.  and  the  question  arises  whether 

{'i,  th  ho  have  had  no  previous  experience  of  factory 

life  are  really  less  likely  to  remain  steadily  at  work  than  old  factory 

,  or  (b)  whether  thej   are  less  likely  to  remain  ;    bul 
conditions  of  employm  irablt   al   I.  T  is  more  than 

to    counter-balance    the    initial    instability    of    the    population. 
Evidently  the  ideal    p]  stically  is  I  e  losses  b\ 

previous  occupation,  bul  evenin  L.l  and  L.2  the  data  are  hardly 
enough  to  allow  of  this  being  done  with  any  ho 

ss   which    would    bear   statistical   scrutiny,   and 

t  ln'\  -.-  if  in  h  too  scanty  in  L.7.     Tl  musl 

tlierefore  be  deferred  until  further  data  have  accumulated.     It 

is  prudent  to  suspend  judgmenl  on  the  point.    The  investigation 

however,   disclose    facts   of   practical    importai    • 

i  time.     We  see  thai  the  losse  ory,  which  i>  b\ 

no  means  in  the  rear  rank  ol  existing   munitio  -    an 

threi    times  tl  ory  1  he  conditions  of 

u  hich,  although  good,  can  hardly  be  considered  an  ideal  una1 

elsewhere.     Now  we  cannot  say  definitely  thai  these  bettet 
t ions  are  the  caus<  of  the  ad  arguable,  in  view 

.    previous  occupational  distributions,  thai  whal  has  really 

happe 1  is  thai  the  country  fad  drawn  its  labour  from 

try  people,  and  thai   these  an    less  pi to  change  than 

urban  girls.     But,  if  tin-  is  the  case,  il  follows  thai  -pi'<i;:l  efforts 

made  to  recruit  the  country  girls  for  munition  facti 
and,    wherever   possible,    t>>  extend  the   factories  operating  in 
provincial  towns  of  the  second  or  thud  rank,  or  in  purely  countrj 
It  should,  on  this  hypothesis,  be  considered  whether 
the  superior  transport  facilities  ol  I  tties  really  comp 

for  the  waste  of  time  and  i  fforl  involved  in  numerous  Bhort  term 

jements  and  rc-cngagcmcnte      Oi  ■  lurse,  if  this  alten 
explanation  should  prove  on  further  examination  to  be  unn 

then  ,i  rapid  levelling  up  of  the  hygienic  conditions  to  the 
dard  established  in  the  factor}*  under  notice  will  sufl 
y  employment . 
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is  definitely  established 

v./..,  thru  ■ 

tiiL'h,  and  that  so  lon^  as  they  continue  the  effective  niobil- 

•  if  labour  for  r  n  appTOxin 

<d.    When  expressed  the  whole  munition  makn  .• 

female  population  the  avoidable  losses  most  amount  to  i 
thousands. 

Thus  far  wt  lined  in  detail  twi 

"ics  of  whi 

i  f    which    a  ire,    internu 

between  two  extremes. 

\  I!      Study  oi    \  Midland  Fa<  roBY. 

■  quirite  dal  midland 

industrial    «. it y,    manufacturing    and 
iM  11-  bliahmenl 

luanufaf turir.g  the  fosi 
L4  and    LA      h 

of  thi  ■  Burroundi] 

I  he  usoal 
maun  i  tli- 

much  difficulty  in   obi  I 

:  ' 
Well  i'. 

oly  and   effii       I       Che   proportii  d   of   v. 
jed  their  meals  in  thi 

■!(  cl.  \iry  large,  and  there 
be  an  impression  thai  the  accommodation  w-i-  insufficient. 
The  residential  h<»ttl-.  which  ho 
. 

fer  to  tei   | 

■  h  i\  e  been  the  prir.i  i p.*  1  '; 
Tliis  I  [ualitk  (1 

tal  w  iman,  and  .ill  wi  rk  in  i he 

::iill;Uioll 

For  purposes  of  inquiry  the  records  kepi  proved  to  I 
to  those  made  in  L.2,  I.  i   md  L.t.  with  the  rather  unfortui 

rs  were  a^ 
.•i  onpationa  of  the  won 

In  a  gem  'lit  the  ui  If ;.r. 

m  was  inferior  to  thai  ol  L7  but  superior  to  thai  ■ 
I.  i  and  L  -'.     As  to  mat*  rial  differei 
in  addition  to  the  point 
medical  examinati  the  facl  thai  proportioi 
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the  women  La  L.6  resided  in  the  hostels,  il  is  to  be  mentioned 
he  r;it i-  of  payment  was  higher  in 
The  period  statistically  investigated  covers  engagements 
effected  between  1st  January,  1916,  and  1st  December,  1910. 
and  refers  to  2,584  engagements  in  the  filling  and  2,424  in  the 
making  shops.  The  data  have  been  handled  precisely  as  those 
discussed  above,  with  one  exception.  In  L.1  and  L.2  the  (very 
small)  number  of  women  who  left  on  grounds  of  medical  urfi 
as  distinct  from  actual  illness,  were  classified  under  the  general 
heading  "left  for  'sufficient'  reason."  In  this  factory  the 
numbers,  being  relatively  numerous,  were  scheduled  separately. 
The  nine  tables  contain  .he  full  analytical  results.  We  will 
consider  first  L.4  (Tables  31-35).  The  differences  between  the 
rates  for  different  age  groups,  whethei  Jly  significant  or 

not,  are  absolutely  small   and   ueed    aof  may 

compare  the  table  for  all  ages  with  thai  of  L.l.     So  far 
rate  of  loss  from  all  causes  is  com  i  not  at 

all  striking.  The  present  factory  has  the  advantage  in  the 
first  month  but  loses  it  afterwards,  with  the  result  that  the 
numbers  lost  by  fhe  conclusion  of  the  fifth  month  from  entrance 
are  not  very  different  in  the  two  cases.  The  detailed  distribution 
of  losses  is  not,  however,  the  same,  the  other  factory  had  con- 
fer "  no  known  reason,"  the  present  lost 
more  for  "  health  "  reasons,  even  apart  from  the  elimination  of 
workers  as  medically  unlit .  As  there  is  no  reason  to  suppose  that 
l his  factory  is  in  any  way  more  unhealthy  than  the  former  one. 
the  explanation  must  be,  cither  that  a  targe  proportion  of  those 
who  left  in  the  other  factory  without  lid  so 

for  reasons  of  health,  or,  alternatively,  thai  the  health  Io- 
dic ]><  were  really  losses  without  adequate  reason,  th< 

health  being  merely  The  latt 

|is  the  more  pro'  of  'In  presence  of  a 

whole-time  medical  officer,  it  seems  likely  that  most  od 

will  fall  under  the   medical  unfitness  column 
which,  it  will  be  noted,  does  aot  differ  much  in  r<  I  itude 

from  the  health  column  of  the  earlier  table.     If,  however,  this 
explanation  is  m  I   it  would  seem  that  the  health  I 

ither  serious,  amounting  to  nearly   I  . 
throughout   the  table,  over  and  above  the  medical  rejecti 

\  |  per  cent    pi  r  nu  *s<  m. 
Looking  at  bh<  perly  assimilate 

ith  that  oi  with 

thai  i  L.7. 

.  •_'  now  to  L.5  |  I  i'»)  the  rati 

tly  much  lower  than  in   L.l     This  difference  is 
particularly  in  the  -ut>  section  oi  losses  for  no  known  reason,  tin 
health  losses  not  being  greatly  lest  than  in  the  other  fa 
Al  fir  t  tin-  fa  ■  to  yield  bettei  i  q  even  L.7. 

but  this  first  impression  is  not  altogether  borne  out  by  further 
Bludy.     So  far  indeed  a-  the  first  mout  b  is  oonoi  mod  this  factory 


•   ..f  lose   in   subsequent   months 

onsistently  high,  highei   than  <•■  the  other  establishment,  with 

the  result  that  the  numbers  who  have  left  by  the  end  of  the  fifth 

month  form  12-6  nts  as  compared  with 

•    in  the  previous  case      On  the  I  be  numbers 

::.  it  is  not  practicable  to  assert  any  superiority  of  one  over 

•ii      The  evident  superiority  of  the  L.5  C.  over  L.4,  which  is 

too  distinct  to  be  properly  attributable  to  chance  errors,  needs 

"Ii    have   probably  contributed 

!  i  the  preliminai  examination  of  entrants,  which 

out  many  of  the  until  ;   (2)  the  higher  proportion  of  women 

1   from   long  distano  peciaUy   housed  under  some 

supervision  ;   (3)  the  higher  rate  of  payment.     Some  further  light 

would  he  thrown  upon  the  relative  importance  of  these  factors 

inter  sc  if  we  had  a  knowli  the  occupational  distribution 

of  employees  before  engagement,  and  if  we  had  accurate  data  as 

lups.  Neither  desideratum  being 
ivailable  we  must  leave  the  possible  explanations  without 
comment.  But  the  genera]  result,  viz.,  that  the  factory  as  <i 
irkoh-  ther)  is  better  off  than  L.l  ai 

and  worse  off  than  factory  L.7  in  the  matter  of  wastage,  while  it 
occupies    a    Bind!  mediate    position    between    tin 

ies  in   welfare  efficiency    is  to  be   remcml>cred   win  a 
Mies  to  be  balanced. 

VIII. — Study  of  I  ob  Ebavt  Work. 

I  now  turn  to  a  group  of  three  factories,  also  situated  in  a 
provincial  manufacturing  city  but  doing  rather  different  work 
from  that  which  has  so  far  come  under  our  notice. 

These  three  faetoii'-.-  are  all  manufacturing  projectiles.     H.S 

h  shells,  II.-    6-9  inch  shells,  and  H  l    9  IS  inch 

projectiles.    The  il.l  worker-  are  on  time  remainder 

on  piece-work.     Upt..  916,  eight  hour  shifts  were  worked 

'  three  ;   since  then  11.3  has  \^>d  twelve  hour  shift 

Women  employed  in  tb  i  'lie  mn.-t  part 

recruited  in  the  district,  and  no  residential  hostel-   have  been 

ded     The  factory  canteens  are  good,   while  two  of  the 

nstructed      Tlie  third  (H.2)  has 

ivot   1"  ther  sal  -factory  from   the  hy 

standpoint . 

In   Table  itistical  analya       n  bioh   an 

i  omparable  with  those  prepared  for  the  other  factories     Table  r>4 
imilarly  provides   information   respecting  previous  occup 

[deration  od  Table     I  eda  the  fact  that  II. l.    II  I 

and   H  3  do  not,  with  the  •  cception  of  the    age  group  Is  28 
compare  favourably  with  any  other  factory  so  far  d 
this  report      Gn  must   i»    i  in  drawing  eon 

i  lusions,  i"  absolute  numbers  of  employees  are  small 

and  on  i l»i—  are, .ii::-   !   d>s<  mi  here  from  any  attempt  to  difl 
tiate  II  i    H  2   and   II  3  one  from  another     Thai  the  rat* 


it  ages  above  22  an    dgi  ifioantly  greater  ■    fir:-4. 

age  group  (no  stat is<i<h  are  provided  for  girls  under  J8  as  th< 
number  was  quite  insignificant)  is  I  think  established  I  have 
applied  die  lest  mentioned  above  (p  16)  to  the  comparison  of 
rates  of  loss  in  ti  ipe  13-22  a 1 1 < I  23-27  for  H.l,  H.2  and 

H.3,  grouping  together  the  exposed  to  risk  in.  month  '■>  and 
mlii  quent  months.  The  probability  that  the  observed  difference 
is  a  mere  chance  is,  by  this  test,  very  small  ;  less  than  0  in  10 
This  tesl  i-  not.  as  remarked  in  the  appendix,  altogether  satis- 
factory, having  been  devised  for  a  slightly  diffeier.t  kind  of 
statistics,  viz.,  death-rate  al  ages  oi  ordinary  vital 
1   it  i        ■  ■  ptable  as  a  rough  and  ready  criterion. 

If  the  separate  tablet  are  carefully  examined  it   will  ap: 
that  the  unusually  heavy  losses  are  seriously  coi  tributed  to  by 
the  "ill  health     and  "  other  sufficient  reasons  a  fact 

which  suggests  that  we  are  really  dealing  with  ai  evil  for  which 
the  employees  themselves  are  i •  < » i   responsible  I  course 

aware  thai   the  accuracy    oi  statements  purporting   to  desoribi 
the  grounds  for  leaving  i-  no1  likely  to  be  of  a  high  order.     But. 
-imply  regarded  as  indices,  these  classificatioi      in    !  believe  of 
iluc.     It  would  be  a  gratuitous  assunrj  I  iggesl  thai 

the  proportion  of  untruthful  prisons  in  oni  -  likely  to 

diffei  -'I  siblyfrom  the  percentage  in  another.     1  think,  therefore. 
thai  these  three  factories  offer  a  problem  b 
solution.     The  record  oi   previous  occupations  does  not  furnish 
■  In-      Unfortunately  a  large  proportion  of  tin-  women  have  had 
no  entry  made  upon  their  cards  as  to  the  natno  revious 

employment,  but,  bo  far  as  appears  (Tabl< 
iiHiu-.iri.illy  employed  women  is  greater  than  in  L.l.  L.2  or  L.1 
We  should  exped  this  to  be  the  case  in  a  large  manufad 
ity  using  local  labour,  and  n  is  possible  that  tins  ■  ontribut<  -  ti 
requenl  changing  of  employment,  there  beii  inities 

itain  another  plan-      Further  than  tin 
The  oexl    tact    to  i»    considered   is  that,    vhil<    the  wi 
rgono  preliminary  medical  selection  their  work  it  appreciably 
i  r  th.m  in  the  fuse  and  cartridge  fait.-  b  provided 

o  Miin  li  of  our  other  material.     The  large  | 

i  dly  older  women,  who  gave  up  work  on  alleged  physical 
grounds  are  clearly  consistent  with  the  view  that  wi  ha 
with  an  occupation  which  is  (iii  the  wholi  le  for  such 

women,  bo  thai  both  b  preliminary  medical  examination  and  also 

pa  a  re-distribui         I  female  laboui  a-  i- :    • .  i  fa  i  a 
different   type-  might   solve  the  problem      I   do  ool    howt 

think  t  hat  any  BUcfa  t 

upon    data    obtained    fr< i    single    _  It    is 

aeceesarj  to  widen  t he  scope  of  tin-  inquiry,  and  to  look  upon  th< 

results    here   Communicated    a-    BUggestivt     of    wnat    SUOh   a    wider 

inquiry  might  contribute  to  our  practical  knowledge. 
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<         H)    -KKAI,    COMFAKlNos    ol     LlOHT    AM>     llm^      FACTORIES 

(a)    Introductory. 

The  reader  has  imw  been  brought  to  the  point  .it   which  1 
2nd,  i;tl7  ;    then-  seemed  to  l>.-  .1  considerable 
lifferenoe  between  the  wast  men  workers  in  factories  on 

elatively  I « <_:  1 1 1   phyaicaJ  work  and  in  thoai 

ious  tasks    but   this  conclusion  rested  upon  a  comparison 
mly  .1  single  group  oi      II 
-  .    • 
heavy'   I  md  also  one  or  two  "  light  "  faot< 

Tin      "  heavy  "    group    oomprist  emit  rolled 

stablishmem    making  proj(  donal  projectile  fnc- 

ai  'I  one  1  .  •■  sentativee 

lighl  "  class  were  an  explosives  supply  factory  and  a  national 
Ige  shop. 

•  ita  have  been  distributed  into  65  tables  which,  owing  to 
turtailmenl   of  p  nd  expense  oi    setting,  cannot 

I  1         1  oompsj 

•\i-t   which  cann  •  pletelj   guarded  ,-i ir-i ■  n-t   but   m 

minimised 

(b)    8oun  ea  of  Srrot 

-laiili-iunt  usly  considered  were  bu<  ii  and, 

from  1  he  point  <>f  vit 

hat  variations  of  production  or  programme  <li<l  not  complicate 
bhe  ■  iiuparisons      Winn  we  so  extend  our  data  as  to  in<  lu 
as  can  furnish  statistic*  (whiofa  1-  what  was 
with  respect  to  national  projectile  factories)  we  cannot  pick  and 
ihoose,  and  may  be  dealing  with  ■  period  during  "huh.  owing 
■  •I  oonstrui  pramme,  large  numben  ol  bands 

lischarged      Tfa  oi  ooume  affect  the  rates  of  loss 

for  insufficient  reasons,  provided  the  records  an  properly  K  <  [  >  t . 
e  women  discharged  on  account  oi  changes  of  programme 
m    entered   under  the  heading   "left   with  Buffioienl 

•  A  pi  nit    11  the  met]  irhich  may  seem  to  1  1 

irlutt  ■  !  1    cr.lttrd  during 

•  iod  to  whit  Ii  the  l 
.(  1916,  we  only  used  those  relating  I  doling  that  ] 

tt  may 
■  .1  why  did  u<-  not  tabulate  nil  pcrsi  us,  im  spi  ctive  of  th< 
>(  engagement,   who   wi  to  risk   during  the  cl  ■ 

d  a  nv  nth  1  ■ 
into  tl  It  "  column 

into  tin-  first  month)  and  mi  on       Tin-  .-.•  old  lie  to  >■ 

the  numbers  upon  whit  h 
the  disadva 

may  (undei  •  lustria]  condition?    I 

to  a  ni  ni  tliat  in  or*  ration  durn 

Combined     with     practical     difficulty  J     of 

consulting   oldei  hat   deterraisad   tbe   acttmi 

Inn 


Bui  it  might  greatly  affect  the  total  rate  of  leaving,  anil  a  eon 
son  <>f  snob  rates  mighl  therefore  tx  gravely  misleading.  Thus 
the  fact  of  one  factory  having  a  higher  rate  of  loss  than  another 
might  only  mean  that  the  constructional  programme  of  tin 
former  had  been  varied  during  the  period  under  review.  Ac 
mentioned,  the  comparison  of  rates  of  leaving  for  no  known 
rea  on  or  those  due  to  ill  health  would  be  less  affected  by  this 
disturbance  were  the  records  accurate.  But  no  ex  post  f<u:U 
in vc -ligations,  as  these  necessarily  are,  can  proceed  on  th 
assumption  that  t In-  list  of  those  who  left  without  recorded  n 
does  not  include  .<  proportion  "t  losses  consequent  upon  a  < shi 
of  programme.  In  one  or  two  of  the  factories  {e.g.,  H.4)  it  u..- 
possible  to  select  a  period  in  which  no  changes  of  programme  or 
difficulty  in  securing  supplies  "f  raw  material  complicated  tin 
analysis',  and  1  always  endeavoured  to  secure  suitable  period- 
This  endeavour  may  not,  however,  have  been  always  successful. 

Another  theoretical  source  of  error  is  the  fact  that  the  period 
studied  has  not  been  the  same  in  all  factories.  Consequently,  in 
combining  the  data  into  a  general  summary  we  are  bringing 
together  observations  which  are  not  strictly  comparable,  for 
they  do  ool  relate  to  contemporaneous  events.  This  error  wat 
unavoidable,  but,  as  the  periods  available  are  not  in  fact  wideh 
separated,  in  particular,  there  has  not  been  a  systematic  choi<« 
of  more  recenl  periods  for  H.  factories  as  a  whole,  it  is  improbable 
i  hat  the  admitted  heterogeneity  introduces  a  practically  important 
error.  The  next  point  arising  is  the  broad  classification  int< 
L.  and  H.  groups.  In  all  but  two  instances  there  is  no  doubt 
.1-  to  the  appropriate  class,  the  L.'s  were  engaged  in  rifl« 
cartridge,  fixe  making  or  filling  work,  while  the  H.'s  wen-  on 
heavy  projectile  manufacture.  The  borderland  cases  are  L.6 
and  H.~>  where  smaller  shells  were  made.  Hence  both  might 
have  been  grouped  under  H.  or  L.  The  considerations  detei 
mining  the  actual  classification  of  these  intermediates  were  thai 
L.6  confonm-il  in  several  other  respects  to  the  circum-tan 
L.8,  the  classification  of  which  was  free  from  doubt,  while  similar!] 
H.5  had  points  of  resemblance  to  H.6.  In  any  event,  thi 
q]  i  titration  being  doubtful,  an  allocation  of  one  factor)'  to  each 
group  is  appropriate.  On  the  whole  there  is  no  doubt  that  th<- 
actual  amount  of  muscular  effort  required  by  a  working  da-) 
of  the  same  length  is  greater  in  factories  of  class  H.  than  in 
•  •f  olasa  L.  Of  ooune  variations  exist  as  between  different 
factories  within  tin  same  class,  but  the  general  difference  n  o! 
the  kind  indicated. 

We  can  now  review  the  influence  of  different  factors  upon 
the  rates  of  1" 

Influence  of  Age. 

This  mattei   baa  been  discussed  in  detail  above  in  comu< 
with   individual   Eactoriee.     A   genera]   Burvey   is   provided    b, 
Fable  74  (in  tin-  table  the  under  IS  group  is  not  given  b> 


H.  i  I'luni-  i  mployed  sensible  numbers  of  girls  u 
18).  prefixed  with  the  signs      are  the  probable  < 

of  sampling  computed  by  ;i  method  described  in  the  Appendix 
Phe  '■  probable  errors  are  to  be  regarded  as  men-  rough  approzi 
mations  ,    differences   falling   within   three  times   the  Lin  it 
'.•  I>e  disregarded ;    on  the  oilier  hand   gn 
deviations  cannol  !><■  decisively  asserted  to  lie  outside  the  re.vl 
limits  of  feasible  sampling  i  rrors      The  survival  rate>  wbioh  arc 
compared  are  the    pel  t   entrants   >till   at    work  at    the 

conclusion  of  the  third    month   from  enti  after  the 

of  months  0    I  and  -  Lave  been  allowed  fori.     This  limit 
has  been  taken  a-  covering  reasonably  probable  variation 

iM  'ii.  and  also  as  corresponding  to  the  extreme  period  of 
novitiate  within  which  the  tranl  has  not  attained  her 

luctive  power 
It    will   l>e  seen   thai    thi  r.ite-  diminish  with  age 

almost  invariably  among  the  II.  factories,  while  this  i-  rt< 
in  the  L   group     Taking  the  combined  data  of  the  two  groups 
we  re  a  h  Ts  »le  76       We  find  that  n  in  a 

nore  favourable   position  than  either  of  tin-  later  age  groups 
among  II    employees,  while  the  differences  observable  in  tin    1. 

group  are  almost   within  the  sampling  error--  of  the  determination 
in!  not  pract  ii  allj  important 

ilder  women  differ  from  the  younger,  not  onlj 
io  in  ''in    i  larger  proportion  ot  them  an-  married      In 

fortunately    \<  e  have  not    Statistil      of  eivil  slate  for  the   whole  of 

the  factories,  but  the  data  of  Ta  ting  to  three  factories 

sufficiently  illustrate  the  point.  It  appear-  that  the  double 
handicap  of  age  and  home  duties  i<  insufficient  to  diminish 
appreciably  the  resisting  powers  of  the  older  women,  bo  I 
light  physical  labour  in  factories  is  concerned;  when  we  pass 
to  a  heavier  type  of  work  this  ceases  to  l>--  true  The  general 
anaiy  i  confirms  the  Burmises  based  upon  the  particular  con 
son  of  factories  disci]  We  may  oonclude  that,  from 

i he  point  of  view  of  wastage,  the  recruitment  of  women  over  22 
for  II    factories  is  relativelj  disadvantageous 

i  m    fnfltu  '•'•'   "f  Typt  of  H  ork 
ition  of  the  above  comparison  we  may  bring 
oie        ithei  different  factories.     It  v ill 

he     .  .  ••    that    the   Wast  -:i   the   whole   Miialler  throughout 

th(    l.  group  at  each  age  than  in  the  H    group  (set  Tables  I 
ami   Table     74  18-22  the  difference  i  .  howi 

.  and  over  28  it  is  sufficiently  obviou        v 
th<       roe  time  I  draw  conclusions  with  some  i  0 

I  the  Hi'  rory  heavj 

i'  lata  which   I   n  i  atirelj 

-a 

Oh  the  whole,  however,  she  general  imp  confirmed 

by  thi  increase  of  wastage  with  age  among  nearly  all  II.  fact 
and  t  he  failure  of  L.  fact 


A  Bpeciallj  intereel  ing  compai  E.6  am 

both  of  which  arc  .situated  In  th<  irl  <>t  tin-  country 

conform  to  the  highest   standards 

is  a  national  filling  factory  handling  T.N.T.  ;    H.6  i-  a  nati 
projectile    factory.       The    three     months'     wastages    are 
Bignificantly  diffi  i  -  ages  23-27.     At 

over  28  the  filling  factors   loses  appreciably  fewer  woi 
tin-  projectile  factory.     En  this  comparison  all  factors  arecoi 
save  t he  type  of  work,  ami  the  infei  legitimate 

labour  in  project  ile  factoi  ies  is  really  less  suitable  for  older  w< 

(e)    /'  '""  lil  Health. 

I  cannot  attach  much  importance  to  the  recorded  incidei 
-ickness  for  reasons  set  out  abovi  vol  attest 

.1  evidence  and  may  be  w  of  the  true  incid 

of  .-ickness  upon   munitions   workers.     Still,   it   i-^   aecessai 
call  attention  to  the  results.     From  genera]  Table  59  we    • 
thai  among  nearly  37,000  women  under  observation  for  ;>t  [< .  ■-• 
,i   month,  illness  or  medical  unfitness  is  given  a>  the  cau 
leaving    1,651    times.     A    survii  bowing   tin-    ..■ 

which  would  have  occurred  had  sickness  alone  been  respot 
for  leaving  is  provided  in  Table  76.     It  appears  that  the 
from  ill  health  are  practically  'In-  same  at  all  ages  in  I.,  factorii 
while  they  increase  hut   nol    uniformly  after  age  22  in  the  II. 
factories.    The  girls  under  23  have  fewer  sickness  losses  in  the 
H.  thati  in  the  L.  factories.     An  explanation  which  Bug| 
itself  is  Me-  differentia]  incidence  of  toxic  jaundice  and 
conditions   upon   younger   women    in    filling  factories.    Tin-    • 
uot,  however,  tin-  real  explanation,  for  it  is  unsubstantiated  bi 
a  comparison  of  Tables  t:i  and  80,  which  record  the  parti 
for  age  groups  Is  22  in  tin-  mosl  accurately  comparable  I 
ami  projectile  factories.     In  those  tables  it  will  he  seen  tfa 
il  i he  filling  fact*  :  higher  than  t h< 

thr  project  il'-  factorj  . 

1 1  )    Local   I  arialions. 
1  h.iw  already  called  attention  to  thr  wi  !.•  local  divi  i   i 
in  commenting  on  special  factories  in  detail.     I  have  Buggi 
thai  Borne  part  of  the  explanation  is  to  be  found  in  differ 
in  the  efficiency  of  welfare  supervision.     I  cannot  say  thai  tin' 
explanation  is  demonstrably  correct,  but  the  contrasting  i 
tions  ot  L  7  and  I.  •  on  the  one  hand  with  those  "f  L.l.  I.  -    i 
.•.ml  L. 8  on  the  other  are  of  interest      I'  might  i  10I  ui 

■  I  thai  anj  factory  which  loses  more  than  -_'n  per 
entrants  within  three  months  should  institute  a 
enquiry  into  the  res  ":  -      Naturally,  in  Bome  cases,  it   v 

found  thai  quite  suffi reasoi  Dhus,  the  heavj 

l.  i  cplicable  on  i  he  ground  of  g 

housing  accomm  it  this  explana  ion  will  not 


(O)     Hours  of  Luhijitr  and    Wastage. 
Table    77    contain-    particulars    of    hours    of    labour    brought 
into  comparison   with   rati-    of   wast  88   anjd   over 

latter  rati  I  think,  sensitive  indices  of  chai 

It  in  evident  that  tin-  two  variables  are  nut  ol< 
It  is  true  that   in  tin-  two  factories  with  the  longest   wi n 
:•-  an   low,  but  tlu-  highest  survival  i 
.ire  not  found  in  the  factories  working  the  Bhortest  hours 
[relation  we  have  r  =  —  •(>.">       '18,  to  whi 
lignif 

comparison  throwB  no  new  light   upon  the  i 
en  industrial  wastage  and  length  of  hour-,    of  ooura 
demonstrate   that    no   important    connection    ei 
•it  for  an  exact  analysis. 

ii)    Relation  of  Wastage  to  Previous  Occupation. 
'I'll'"  Ea  i  are  Bhown  in  the  various  tables,  ami 

would  be  of  interest  i"  'let. nun  e  whether  wastag 
recruits   from  different    classes  of  industry.     I   am   of  opinion 

available  'lata   are   inadequate   for  Buch   an    inq 
The  returns  of  no  single  factory  are  numerous  enough  t"  allow  "i 
the  necessary  Bub-division  being  undertaken  with  a  ri 
arriw  ait    results  .    a   comb 

■  icable,  since  i  he  prop 
industrial   history   was   unrecorded    vary  from 
Altogether,  apart  from  this,  it  i-  impi 
to  combine   the   data    bees  I    factors    necessarilj 

influence  the  frequency  with  which  particular  occup 
drawn  upon.     Tl  graphical   Factors,   to  which    I   alluded 

are  perhaps  of  a-  much  importance  a-  ,•  upa 

Ml  the  factories  Btudied  in  this  report    excep     I. 
•  1   in   purely   industrial   districts      I    think   it    woul< 
well  i"  examine  the  records  "f  Bome   wartime  factories   which 
•  .I  in  towns  not  normally  industrial  "■ 

\      i  .i  \, 

rtain   l  he 
extent  of  industrial  wasl 
munitions  factories,  and  this  object   may,   I  think.   be  d. 

It  is  true  that  the  analysis  <  "vers  bat   > 
small  proportion  of  tin-  total  number  employed  in   muni 
industries,  but  the  actual  scope  of  the  inquiry  relator 

1  -  factories 

entitle  the  Bample  t"  : 

■    the-  latei  ordent 

with    that    of    the    full}  '■  '1    bj    fa 

( .1  m  the  earlii  ad  i  onfirmi  tfaw 

l\    drawn   from    that  me   of 

the  minor  conch  as  noted  in  tl 
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measure  of  uncertainty  and  are  therefore  provisional,  but  broader 
■  nnclusiom  cannot  be  contested. 

In  the  first  place,  it   has  been  proved  that  the  magnitude  of 
the  problem  of  wastaj  iderable,  that  there  is  much  dis- 

continuity of  employment,  even  in  the  best-managed  factories, 
which  musl  prejudicially  affed  output. 

In   ifn    second  place,  it    has   been  shown  that   much  of  this 
inexplicable  or  at    least    unexplained       CJ  e  . 
proportion  of  the  Losses  is  unaccounted  for.     Of  a  total  number 
of   ll.no.",  women  who  left,  6,697  gave  no  reason  I  >r  so  doing 
or  a  frivolous  reason.     This  is  nol  a  e  of  affairs. 

In  the  existing  shortage  we  can  ill  afford  to  •  !i,;  ■  tl 
•<■  depleted  without  m  t ><  i i •  '_r  rendered.     There 

i]    the  disease,   bu1    there  is  one  pro  il'dy  : 

this  is  organised  welfare  work.     We  have  een  that  in 

factories  with  well-organised   w<  trtments   the  wastage 

unaccounted  for  is  belov  the  •  >■  ist  hesitate 

t>>  bring  tin- 1  wo  things  intol  he  simple  relation  <>f  cause  and  effect. 
The  experience  of  Buch  factories  as  L.7  is  instructive  in  this 
respect.     No  claim   is   Bet    up  that    tl  auiry   has 

brought  tM  light  an  unknown  truth  in  this  connection;  but  it 
has  suggested  an  approximate  measure  of  tin-  i  "f  tin 

effect.     When  «  th<    varying  rat*  in  (lifFercnt 

factories  doing   similar  <>i  work  and  remember  what 

a  large  proportion  of  the-  debited  to  the  unexplained 

group,  we  realise  tin-  extent  of  the  field  open  I  work. 

What    i-   m  :  o  mere   paper  Bystem   "t  .         inter 

red  t"  tin  women  who  '<  avi  .  Such  a 
system  might  diminish  tin-  number  <>f  women  falling  within  my 
N.S.R.  class,  hut  whether  it  would  do  more  thi  te  the 

operative's  ingenuity  in  inventing  plausible  doubtful. 

Intelligent    ami   sympathetic     'following   up"   of   absent* 
more  likely  to  p  suits  than  any  ..    Lition  to  the 

in  •  l  forms  wh  ler  the 

tables  an. I  burden  I  he  live    "!  f  ictory  offi  a  i 

In  >!'■  thii  I  i  ill  strain  of  factory 

Life  in  i'   •  Li  rpc  by  elder  than  by  ;  .men. 

even  in  fa  ipor  chemical  work  which  has  often 

been  a  with   spw  of  certain 

individuals.     Or    the  other   hand,    when  the  gi  tin   of 

Lai  ■  ■'!■■■   i  i  combined  with  i  i  very  modi 

ictual  physical  work,  womei  23  come  less  well 

through  the  ordeal.     The  difference  is  qo<   indet  ophio, 

but    it   is  distinct    enough  t"  make  an   attempt    at    systematic 

recruiting  "f  the  oldei  women  for  the  physically  lighter  labour 

oi  the  younger  women  for  the  more  strenuous    ■ -ks  worthy 

1  attention      tt  is  to  be  noted  that  the  nature  of  the 

distinction  m  which  a  hast;  might 

Buppo  prove  that  n  nmen 

•  Life  are  unsuitable  f"r  heavy  labour.    The 


physical  maturity,  and  it  ,-iM<- 

explaj  A  \\  hom  a  I 

will  l>e  married  and  h  children  than  of  the  . 

23.   have   not    Boffi(  ii 
demai  em. 

1  considi  rally  establixl  i  A  l»y 

iled    hj  potheta  -    and 
are,   I   bt 

judgment.     Finalhv  ii  is  my  pleasanl  dut^ 
\  alui  bl  cndered  by  my  cc-woi 

Mi--  Willcox  and  Miss  Woods,  upon  whom  has  fallen  nearh  all 
th<-  labour  g  and  much  ■•!  the  labour  "f  ana 

I  have  also  gratefully  to  acknowledgi 
of  the  Medical   Research  Coi 
secure  clerical  help  at  the  beginning  <>f  the  inquiry. 
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Table  4. 
Cordite  Factory. 


Men. 

Women. 

i..  it. 

Joined. 

1915 

Inly    19th      Aug    'J7th    ... 

16 

59 

lt^'J 

45 

n 

IS 

153 

33 

fifi 

16 

49 

75 

41 

in 

30 

i  •_•:< 

26 

15 

Titi    ... 

IMS 

:t? 

247 

1916 

•  1 

1  1   1 

37 

:ti;<-> 

117 

Kfl 

■JN 

127 

44 

lpril27th    ... 

89 

31 

62 

&.priI28th      M 

•19 

7" 

33 

18 

54 
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4S 
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32 

113 
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Table  7. 


Length 

time, 

in 

month* 


•.„,,!„ 


4,41  i 

,.  . 

3.710 
J.412 

'{  084 
2.774 

2.297 

2.1 "." 


Fa»  toby  L.l. 

All  Ag,.s  All,   Aug.,   191 
Number*  I.,  it. 


-1st  Dec.,   1916). 


I'ercrntagea. 


No 
01  bi 

Bui  BOffl 

health. 

ri-iiw..', 
26 


t-526 


Table  H 


H,.,| 

1   . 

•■  ; 

24 

IS 

1 

G 

1 

1 

Factobi    I. 

All  Agt  i  |  !//',   .|,„,...    i 

Niim.Ih  ra   Loft. 


cienl 

No 

I   I 


MM 

It.' 

■ii 

M 

IS 

12 

.". 

II 

19 

10 

IT 

10 

II 

1 

1J 

'.I  I 

l«l 


- 
I  III 


No 

l  nan  IT|.  I 


101 

• 

I  384 
I  240 


7-244 

7  080 

i  »73 
2-837 

I  I7S 

in- 

-.ii 
4-70B 
.7  84rt 
I  49.1 


T  vm.i:  !). 


I'\.  !■  Si    LI 
i:{-17  (1st  Jan.,  1911- 


i 

nf 


' 


IM 


Bad 


I 

:  afir*. 


Olhrr 

n  i-  ■:,. 

Tot*!. 

iu<ufli- 

r    . 

8  333 

C-078 

1-711 

6887 

8588 

:u 

6- 173 

a  im 

3  4»7 

VSKI6 

!  1 1  ■» 

3  390 

4  50* 

— 

L  l 

1914) 


rr.u-on, 

II 

3-11(1 

g  6M 

1" 

II 

4 

- 

' 

II 

4 

4 

1 

3 

1580 

7 

7  965 

* 

37 


Factory  L.l. 
Table  11.—  Ages  23-27  (1st  Jan.,  1911 — 4r/t  Aug..  1914). 


Lcnk'tu 
of 

>n 
months. 

Number 
employed. 

Number*  Left. 

Percentages. 

No 

Other     ronton. 

Bad        Bufli-          or 

health,      cient      insuffi- 

reason,     cient 

reason. 

Total. 

Bad 

health. 

No 

Other     reason.  1 
xutli-          or 
oient      mctiffi.     1Q'»' 
reaeon.      cient 

1 

3 

4 
5 
6 
7 
8 
9 
10 

II 

12 
13 
li 
IS 
10 

n 

18 

in 

20 
21 
22 
23 
M 

61 
53 
M 

- 

33 

'.'1 
17 

16 

i  i 
III 

):. 
13 
11 
'i 
9 
9 
B 

7 
8 
6 

5 

1 
0 

0 
0 
0 
0 
0 
0 

0 

1 

0 

o" 

0 
0 

0 

2 

1 

. 

3 
3 

3 
1 

1 

2 
1 
1 

7 

0 

1 
• 

3 
3 

4 
1 

II 
1 
'I 
0 
0 

0 
0 

1 

n 
i 

0 

li 

4 
8 
3 
3 

4 
3 

1 

1 
I 

1 

1 

1-U39 
7-692 

8-278 

1-887 

5203 
9091 
10-345 

14-286 
5-882 
G-230 

13-833 

9091 

11-111 
14-286 
16-607 

4-918       9-836 
7-547 
17-391 

2  032 

—  9091 

3  448   |  13-793 

5-882 

—  6-250 

i 

—  1  15-385 
9  091    !  18-182 

II  III 
— 

16-667 

3 

26 

V  \*  i..ki     L.l 
Table  12.    -Ages  13-17  (4/7;  Aug.,  101-1 — 1st  Dec..  1916) 


■ 

omployed. 

Number*  Left. 

Percentages. 

Other 

.Nu 

Bod 

Other 

re  neon, 
or 

in 

mom  In 

Total. 

health. 

insuffi- 

r m  ii 

reason. 

reason. 

cient 

II 

0 

1' 

1  081 

6-370 

7-108 

1 

1 

13 

81 

- 

4-309 

4 

1  1 

4_ 

4-4CH 

0 

10 

66 

•679 

3-544 

I 

1,191 

11 

IIS 

3-091 

1   IJ7 

6 

7 

g 

(0 

1-845 

3  321 

1 

i 

7 

Ml 

0 

II 

Ifl 

1  148 

1  816 

X 

1 

18 

-III 

.'11 

1   li- 

1-809 

. 

i 

1 1 

23 

1-809 

10 

0 

n 

.-. 

— 

— 

■693 

II 

1) 

i 

4 

8 

12 

II 

1 

2 

3 

•331 

II 

1 

a 

10 

II 

4M7 

'1 

I 

8 

B 

19 

i 

1 

5 

141 

1   I7i. 

ia 

0 

1 

n 

lilt 

IT 

l 

1 

4 

18 

l 

0 

3 

■377 

1  132 

10 

3 

3 





i 

0 

1 

2 

-483 



■or.i. 

21 

171 

0 

2 

4 

6 



i  ■  i 

1 

0 

0 

1 

_ 

— 

■Jl 

lot 

0 

1 

1 

■ 

•971 

M 

1 

0 

1 

17.128 

60 

100 

418 

S74 

-619 

2  440 

■ 


'I  A  Hi 


!•/• 


■ 

1 

i 

II 

i 

IS 

i 

II 

I0( 

i 

■ 

»B>     I.   I 

18  _'_•  (4//,  Aug.,    I'.'U 


health. 


171 


1916V 


15 

I  19 

11 

■ 


N 

nam 

I   178 
1-431 

- 


■ 

• 

- 

■ 

' 

• 

• 

>»" 

■ 

' 

.< 

" 

Factors    L.I 

Uig      I'M  i 


..r 

- 

1 

1 

1 
1 

I  - 


4  \^^ 


111* 


39 


I    \<  TOBY     L.l. 

Table  15.     .!./•  .  r  [4th   Aug 


1914        •  Dec. 


Length 

Numbera  Left. 

Percentage* 

No 

No 

time. 

reason. 

Other 

n  ison, 

employed, 

Be  I 

|    eufli- 

or 

Total. 

Bod 

HUlli- 

or 

in 

months. 

health. 

;    cient 

insuffi- 

health. 

cient 

insuffi- 

Total. 

rii--.ii. 

cient 

reason. 

'  n-ii t 

' 

r.->i-..n. 

!••■  iw.li 

...i 

7 

18 

37 

62 

i  (KM 

6-331 

- 

1 

615 

2 

8 

IS 

23 

J 

a 

II 

17 

31 

■513 

1-880 

2-906 

3 

530 

o 

6 

0 

IS 

— 

1  132 

1-698 

« 

472 

3 

4 

8 

1  S 

•636 

1  695 

5 

42:: 

J 

11 

a 

21 

473 

1  891 

8 

380 

1 

3 

8 

IS 

1  053 

7 

M  1 

<l 

■  1 

6 

8 

— 

— 

1  747 

1  74 

s 

3UI 

1 

i> 

3 

I 

329 

- 

•987 

1-310 

•1 

1 

n  • 

1 

•382 

■382 

10 

2  2.' 

II 

-1 

3 

a 

— 

— 

1-351 

11 

INI 

1 

2 

2 

s 

1  087 

12 

_ 

— 







1  1 

121 

II 

1 

ii 

! 





II 

I  1  1 

— 

— 





IS 

gg 

II 

1 

3 



1  163 

. 

lb 
17 

Is 

BO 

57 

" 

" 

1 

1-615 

n 

1 

j 

1-J23 

ll 

41 

— 

— 

— 

tl 

22 

21 

38 
il 
28 

■ 

1 

2094 



Factobj     I .  -' 


Tablk  16.- 

.'<■/■ 

13-17 

(1st  Jan.,  1911      . 

.,  1914) 

Kumbor-i  Left. 

■ 

.\.. 

Oth-r 

reason. 

- 

employed. 

Bad 

miffi- 

nr 

or 

ioohiIh. 

reason. 

reamin. 

reason. 

cicni 

0 

1  Ii 

14 

11 

7-383 

16779 

1 

110 

1 1 

II  70S 

3 

1 

1 

' 

1 

7 

1-078 

i 

" 

1 

• 

0 

1 

1 

— 

I-22H 

1 

0 



n 

1 

1 

-i 

71 

1 

2 

— 

1-408 

1-811 

' 

1  ' 

" 

1 

I 

— 

— 

1  1 

i,i 

IS 

01 

" 

1 

:i 

t 

i 

i 

i 

1 

1 

1  695 

3390 

it 

i 

*j 

J' 

1 

1 

1  923 

i  -i 

■  1 
l  -, 

o 

1 

l 

- 

1  961 

1-901 

1 1 

l  . 

l 

1 

• 

1  1 

— 

— 



_ 

i  ■ 

1 

1 

2381 



Ii 

o 

1 

1 

2 

2-500 

IS 

1 

1 



'. 

1 

4 

11111 

- 

II  111 

- 

is 

• 


Table  )' 


■   K\     L  2. 
_•  (14  J<m..  1911 — 4/A  Aug.,  1914). 


Number*  Left. 

l'rrorniA£<ro. 

• 

rt.k-.on, 

Oth'r     reason. 

nnploywL 

or 

Total. 

Bad 

Mifli            or 

I>atjaL 

' 

health. 

oenl 

<  lellt 

reason 

1 

9 

11 

336 

3691 

6  771 

. 

in 

•1 

:i 

•763 

3817       3435 

8016 

i 

a 

10 

— 

1-878       1-811 

4  695 

1 

7 

- 

in 

-493 

3-941 

7  682 

ii 

■• 

1 

* 

— 

1070       1-070 

2  139 

181 

' 

■ 

7, 

552 

1  105 

2  762 

1 

1 

— 

— 

592 

I 

1 

■ 

:  410 

3614 

a 

| 

— 

1  258 

.. 

7- 

4-459 

ii 

1 

" 

1 

— 

887 

■667 

0 

I 

7 

III 

" 

s 

T 

3-540 

1    'i... 

n 

• 

1 

- 

4  Ml 

6  016 

12  i 

1 

4 

2460 

3  279 

in 

1 

1 

7 

•887 

4  388 

877 

6  140 

103 

0 

1 

< 

— 

2  913 

•971 

3883 

'1 

I 

1. 

. 



Dl 

0 

- 

■ 

3297 

6498 

B  I 

I 

3 

2-410 

• 

77 

l 

1 

< 

2-597 

5  198 

ii 

1 

4 

— 

2  740 

.'.  479 

1 

1 

— 

— 

1  i 

1  493 

81 

181 

FA(  mi.v    1.  :_' 


T 

[4th  A 

.»!  1 

Ii  /',, 

ban  Left. 

itatrra. 

rrwon 

Biul 

To.al. 

h.-uhh 

MM 

ricnt 

t.-..  DO 

■ 

•I 

II 

i 

i 

l 

4                10 

649 

1  |M 

5498 

187 

0 

2 

13               II 

141 

i 

2 

4                 7 

104 

i 

■  i 

2 

5 

1  563 

:. 

llfi 

i 

0 

6                 7 

• 

g 

0 

2 

1                 3 

1  nil 

7 

90 

n 

' 

1 

1  111 

— 

1  III 

8 

S3 

i 

0 

3 



i       i 

in 

1 



2  986 

— 

II 

01 

'i 

1 

1 

— 

ia 

ii 

'I 

1                  1 

. 

1 1 

50 

ii 

n 

1                  1 



(M 

•  I 

1 

ii 

— . 

2-083 

in 

43 

0 

| 

0 

— 

2  316 

— 

11 

41 

— 

18 

1  ■ 

39 
1 

21 

1  1 

16 

23 

IS 

0 

I 

1 

1 

6667 

6687 

14 

1 1 

l..'r,|. 

. 

i   168 

1 1 


Tabli;   19. 


Factory  L.2. 

-Ages  18-22  (4th  Aug..   1!)14—  1st  Dec.,   1916). 


length. 
of 

Numben  LrU. 

Percentages. 

Number 

Other 

reason, 

Other 

employed. 

suffi- 

or 

Bad 

suffi- 

or 

months. 

health. 

cient 

ln-eilfi- 

health. 

cient 

insuffi- 

reason. 

cient 

;■    :.       in 

cu-nt 

reason. 
8-333 

0 

804 

5 

IS 

M7 

622 

10-821 

! 

608 

7 

K, 

S3 

1047 

4-94(1 

8-383 

2 

688 

a 

4 

25 

31 

•680 

4-252 

2 

512 

'* 

8 

21 

31 

■391 

1-563 

4-102 

4 

460 

i 

3 

18 

22 

222 

•667 

t  B8fl 

6 

385 

i 

9 

12 

24 

■779 

2-338 

3  377 

8 

338 

0 

4 

6 

9 

— 

1-11*3 

1-479 

2-663 

7 

313 

i 

2 

6 

9 

319 

•639 

1-917 

2-875 

8 

212 

i 

j 

^ 

11 

>342 

2-740 

3-761 

9 

259 

i 

0 

3 

I 

386 

— 

1-158 

1-544 

10 

2  l'> 

0 

0 

4 

4 

— 

— 

1-808 

1  60E 

11 

3 

0 

'1 

9 

— 

2-667 

12 

10] 

1 

1 

5 

7 

•524 

624 

3-667 

13 

172 

1 

0 

J 

1 

•581 

-- 

1  163 

1  714 

14 

150 

n 

2 

0 

2 

— 

1-259 

— 

1-259 

15 

149 

1 

0 

1 

2 

•  Tl 

— 

■671 

1-342 

16 

131 

0 

3 

3 

0 

— 

2-290 

2  290 

4-580 

17 

116 

IB 

110 

'i 

:l 

3 

6 

2-727 

19 

1  ' 

0 

1 

u 

1 

— 

1087 

1087 

20 

71 

0 

0 

1 

1 

— 

— 

1-408 

1-408 

21 

■   48 

1 

1 

■ 

1 

— 

22 

39 

0 

0 

3 

3 

— 

— 

7-692 

7-692 

23 

to 

11 

1 

1 

2 

2-778 

2  778 

24 

0 

1 

0 

1 

— 

3  333 

3-333 

6.427 

::■: 

76 

" 

335 

I'm   I'll:',     I.  _' 

Table  20.— Ages  23-27  (4th  Aug.,  1914—  1st  Dec.,  1916 


,, 


Number 


275 

188 
165 
148 

123 
108 


Numbers  Left. 

reason, 
juffl-  or 

» [ant     insuffi- 

'  reason. 


19 


18 


n 


I'ercentnces. 
No 
iiiffi-  or         ,_       . 


388 

13010 

-•1^ 

B  118 

•282 

5-915 

9-859 

— 

I 

5-818 

439 

4-386 

5263 

1«13 

538 

— 

■606 

■685 

1  - 

3-425 

— 

813 

-813 

— 

1-704 

I  081 

— 

1  -i>31 

2062 

2-469 

— 

4  938 

— 

— 

1  515 

1-515 

—         — 

1941  —  —  2941 


577         1  732       4137        6-444 


A-l 


'I'm 


[' \.  roBi    I.  -' 
28  ■>,.</  over  (4th  Aug.,   I'.'H     l>.<  /<..-.    1916), 


■ 

Numbers  Left. 

1    •     '■'•    "     \t.^   | 

Oilier 

• 

•  inn  . 

■ 

Bad 

H  It'll 

or 

. 

Bad 

nidi-           or 

inauffl- 

lico.lt  ll. 

reason. 

reason 

raaaoi 

0 

T 

11 

73 

91 

:.«.-, 

■919 

1 

II 

13 

10 

1089 

3  060 

'> 

7 

- 

1  008 

4  703 

1 

IJ 

-'« 

:i: 

130 

3  270 

S041 

1 

1 

1 

IS 

:i 

" 

. 

147 

0 

'i 

18 

1  IIS       ..ii 

B 

- 

1 

E 

7 

10 

:.17      1-801 

7 

1 

I 

10 

1   in.        1-433 

- 

.' 

g 

2 

' 

■> 

1 

l 

4 

1  11 

431        1  7_« 

- 

10 

1 

l 

11 

471 

471 

1  1 

■  I 

1 

1 

— 

I  ' 

Ml 

1 

0 

1 

•J 

- 

ia 

0 

l 

0 

1 

•988 

ii 

0 

■> 

1 

1 

— 

l  124 

1)24 

i i 

1 

o 

1 

1   103 

— 

18 

71 

17 

18 

10 

1 

i 

- 

- 

• 

_ 

.'1 

20 

II 

0 

1 

23 

17 

— 

— 

u 

II 

V  u  roRiBS  L.I    \-i.  I.  - 

I' mii  i    22 


Huni- 

V\.,r 

and  no 

1 

..  n 

1 

- 

1   71 

■ 

' 

826 

w  . 

13  47 

803 

331 

I 

\.                    (110| 

I 

91 

Wur  • 
\.                        I.I4JI 

' 

238 

\\  .:  lima 

i 

19-11 

- 

289 

I 


Tabi.k  23. 
remaining  at   Work  out  of  1,000  Entrants  in  accord 
with    \  a,  of  Loss. 


R 

in.; 

moathji 

Factory 

i  War 

L.2 

|  War 
time). 

L.1 

L.1 

Factory 

L.1 
Factory 

i  lv  ice 
time, 

L.l 
(War 

L.1 

Factory 

13    IT   . 

I.  i 

- 

(War 

f 

- 

0 

1,000 

1,000 

1  

1,000 

1,000 

1,000 

1 

HI  7 

92  1 

■» 

855 

- 

3 

778 

77l> 

7  95 

813 

si! 

i 

4 

7:w 

735 

741 

749 

7=;i 

77N 

777 

- 

5 

691 

7S7 

703 

710 

76A 

729 

657 

671 

730 

- :_ 

Table  24 

Ippendi 


Qroupings  used. 


\  -       -      -..I  1. 2and3 

i       [5 

i 


18  22 


0,1,  '-'.    >    ■ 

1-13    N 


- 
l.l       ind       I    J 
V       lime 


0,  I,  2,  :■ 

•   I  .    i  i 
and 


15-4186 


\  13-17     0,  I 

1-13,  14 

\  Ml         and 


V'< 


Faotobi    I.  7. 

Ill 


Bad                          or 

iiuufli- 

1           1 
1             1 
1 

1 
1           III 

11 

I  v  n   otagn. 


.■;i 


rraton. 

or 

il_-uffl- 

ToUl. 

It    L.-..1I 

1  35» 
60S 

1  0«7 

1  687 

■i|;\      1.7. 

Tab       21  1-27  1 1st  Jm      i ' 


iiuttc*. 

rrnaon. 

roawa, 

1                I 

i                                            19 

45 


roBi    L.7. 
Table  27      Ag i   28  ( I  ■/  •/</«     1918     !  >>  /.<,..  1917). 


Number 

Ba  i 

Left. 

- 

ill    HIT- 

trice. 

No 

insuffi- 
cient 

Total. 

Ba  I 

hi-iilth. 

Other 

. 
cient 

N<. 
reason, 

or 
insuffi- 
cient 

0 

I 

:1 

4 

i. 
7 

8 
'i 
10 
ll 
12 
Over  12 

300 

124 

98 

7b 

61 

4", 
28 

1 
1 
1 
0 
0 

- 
3 

9 

5 

1 

13 

! 

1 

10 

3 

1   115 
3  279 

4  333 

800          806 
2-04]          — 

— 

::  717 
1-613 
2-041 

4  918 

r..t  .i 

18 

•197       1789       1-590       3-877 

rOBTf   L.7. 
Tablk  28        !  'I  agt  i  {1st  Jan  .   L916     [st  Feb  .    1917). 


Nnmbar 

NumborH  Loft. 

Lra  -'1. 
of  eor- 
vice. 

health. 

Other 

Sllffi- 

cient 

-  ■ . 

reason, 

•    °r,r      Total, 
insuffi-     *""»■• 

rient 

reason . 

Bad 

health. 

Otln  r     reason, 
Hiilli-            or 
cicnt      .n^illi.      louu- 
reason,     cunt 
reason. 

0 

1 

2 
3 

4 
6 
6 
7 
I 
9 
HI 
11 

901 

818 

377 

247 

17H 

w:i 

90 
0 
3 

i 

0 

3 

4 

1 
1 

IS 

1-' 

1 

1 

3 

Ll 
3 

1 

1 

45 
18 

4 
3 
1 
6 

1 

333 
489 

1-998 

1 ■*•  .7 

•   11 

405 

1  085 

2664 
367 
2U5 

-690 

2323 

1061 

962 

405 

3371 

699 

lot  .1 

II 

37 

7!1 

■422 

1-201 

I 


T.\iii  '■■'•  compared  U   I 

from  the  1  LA 


IS. 

Arc«  23 

' 

All   • 
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111 

■ 

111 

■ 

67 

rrsoon. 

0 

188 

197 

412 

S036 

8177 

1 

39 

114 

107 

- 

1   »-l 

4  330 

4  064 

' 

2. 139 

67 

169 

3  132 

3  TM 

7  901 

1.661 

13 

38 

II  1 

4 

11 

26 

43 

80 

3  413 

6  34f 

g 

9 

M 

41 

64 

■868 

«i 

9 

6 

37 

■ 

7 

3 

6 

19 

■610 

8 

2 

1 

13 

■386 

9 

■ 

— 

1 

I 

3 

— 

•456 

1  III 
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l» 
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— 

— 

4 

4 

— 

— 

II 

77 

— 

— 

2 
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Ai.i.  Factories     Table  ~>5. — Ages  13 — 17. 


Numbe 

re  Left. 

Pi  r  -••ntagai. 

.1! 

Other 

No 

No 

111 

HMlFl- 

suffi- 

Total. 

111 

st-.ffi- 

health. 

cient 

health. 

reason. 

IP 

17 

155 

198 

579 

8Xr. 

5277 

6742 

1 

2,. Mr, 

8 

23 

91 

122 

318 

119 

3-618 

4851 

2 

2.237 

6 

23 

76 

105 

268 

1028 

3-397 

4  694 

3 

1,088 

12 

19 

68 

99 

620 

■981 

3-512 

5  114 

i 

1.660 

6 

19 

51 

77 

360 

1  110 

3  121 

4  (122 

5 

1.4  (ill 

8 

10 

38 

56 

•546 

•r,«2 

2-592 

3820 

a 

1,851 

4 

5 

31 

40 

•320 

•400 

2  4  78 

3  198 

7 

1,090 

2 

7 

14 

23 

183 

642 

1-284 

2  i:o 

8 

■i, , 

1 

2 

13 

16 

101 

20? 

1-314 

1  HIS 

'. 

900 

5 

5 

19 

29 

656 

5M 

2  111 

3  223 

Ill 

goo 

1 

2 

5 

» 

•125 

250 

•625 

II 

— 

I 

4 

s 

— 

•544 

54  4 

I  088 

12 

013 

I 

3 

r, 

— 

•302 

451 

■764 

13 

•  ;li 

1 

3 

7 

11 

163 

489 

1-140 

1  792 

II 

:.:i7 

— 

1 

9 

10 

— 

186 

1-676 

1  862 

13 

473 

— 

2 

4 

1. 

— 

123 

-846 

1  2I> 

1(1 

4"2 

— 

3 

4 

7 

74IJ 

•995 

1  741 

17 

] 

2 

1 

1 

5S6 

278 

1   112 

Is 

.in  1 

1 

2 

:i 

■667 

9X7 

19 

■l-i' 

— 

— 

3 

3 

— 

— 

741 

•741 

20 

23:. 

1 

1 

2 

426 

K:.| 

21 

195 



2 

4 

6 

— 

1  026 

1 

3077 

23 

If. 

1 

— 

— 

1 

•690 

— 



•690 

'.■:i 

118 

— 

1 

1 

2 

— 

■847 

847 

1-794 

21 

1 

1 

1053 

— 

1053 

76 

331 

702 

2-638 

A i.i    I'v  roBiJ  -     T  ■.'•!  i.  56       i  /.  »  ] 


' 

Employed. 

in 

II 

14.3  18 

i . . 

3-849 

1 

in 

1  17 

1033 

1   1  S7       3-132 

5  ."52 

9 

i 

1023       3414 

117 

• 

3  313 

B-4II 

I 

3-209 

6076 

6 

17.' 

1  tix 

5-112 

i. 

31 

I-I6J 

5  111' 

7 

12 

IT'. 

1  .MO 

2  946 

4-470 

h 

II 

ISO 

■ 

2  341 

3-745 

• 

18 

U 

74 

1-715 

. 

I  '< 

II 

•Mm 

3360 

11 

7 

1  2 

II 

:.  i  i 

oil 

1  390 

12 

722 

5 

10 

17 

• 

•648 

1  296 

2-202 

l:i 

017 

3 

2 

4 

9 

4S3 

i 

648 

II 

557 

— 

4 

1 

5 

7IS 

■180 

I  '. 

512 

1 

10 

1-367 

Ill 

140 

— 

3 

1 

7 

— 

909 

17 

401 

— 

1 

1 

•249 

•149 

IX 

— 

1 

10 

1  493 

IS 

320 

— 

2 

•■ 

I-6S4 

20 

— 

1 

1 

— 

358 

21 

111 

— 

2 

917 

22 

led 

- 

1 

4  217 

4  819 

23 

ll< 

— 

1 

1 

2 

— 

694 

1-389 

21 

in 

— 

3 

3 

2439 

— 

2-43V 

607 

925 

2.489 

4.021 

•739 

117'. 

A 

•  - 


\u.  I  Tabu  SI       I 


a  Left. 

<«ce«- 

V 

i 

111 

• 

- 

N  • 

III 
health. 

n 

87 
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1150 

1 
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3-5CS 

| 

t.  33>. 

:•!-. 

309 
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i 

4 

' 

6 

- 

6 

19 
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7 

14 

- 
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'i 

10 

II 
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1 

! 

• 

in 

- 

1 1 
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— 

II 

II  - 

1 

! 

16 
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— 

1 
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17 
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— 

1 

IS 

1 

1 
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01 

— 

- 

— 
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1 

21 
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1 
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23 
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.11 

— 
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IP 
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41 
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3 

- 
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• 

II 
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- 

— 

II 

i 
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Ill 
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J 

- 
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1 
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i 
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i 
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Ai.i.  I'M  m.i  ii        Table  59.     Combined  Ages. 


Percentages. 

No 

III 

-..II,. 

III 

H.llli- 

Blllli- 

Total. 

health. 

il.nl 

cient 

cicnt 

^ 

407 

1-108 

4-443 

7-274 

1 

318 

1,005 

1101 

3-46S 

5-060 

26,382 

210 

- 

1-407 

x  596 

i 

I7ii 

1.287 

;  ii 

3-008 

5-783 

4 

17.995 

1  ,.l 

220 

■.,-,■, 

1-223 

3-329 

5385 

■■ 

I  1,409 

ISO 

777 

^7  1 

3  117 

1. 

I  I  :  •  ■ 

-■ 

1  I  ii 

3-119 

7 

9,710 

ia 

mi 

•.v.l 

108 

HI 

1-071 

2-688 

- 

7,880 

n 

2  279 

3  501 

.,  mi 

40 

Ifl 

125 

J II 

■657 

2-052 

3-513 

'i 

1) 

132 

2-537 

4  034 

II 

10 

90 

1-602 

2-720 

IU 

I  •.',.; 

'1 

3s 

307 

1-227 

1-94.1 

1 

1,08  . 

4 

>v 

II 

•653 

1-3(5 

14 

1,470 

II 

17 

— 

■407 

746 

3 

•■ 

II 

•453 

•830 
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|« 

(.123 

1" 

10 



•890 

17 

1,011 

i 

2 

6 

•099 

•297 

198 

) 

Ii 

-' 

17 

•87  i 

mn 

) 

Ifl 

:ss 

n 

• 

10 
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•381 

' 

^11 

1 

l 

n 

I 

.'1 

:.:i  i 

— 

i 

5 

. 

22 

4'C 

i 

« 

10 

-249 

• 

844 

_ 

• 

— 

•581 

•871 

- 

4 
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I 

— 
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V 
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All  L.  Factories     Tabu  61.-  Ages  13 — 17. 


Number*  Left. 

Percentage*. 

..1 

Other 

Berruse. 

111 

auffi- 

Total. 

III 

eufli- 

milli- 

Total. 

health. 

.  ient 

health. 

'■i'-iii 

reason. 

0 

16 

2.1 

134 

178 

1  016 

6-447 

7-113 

I 

2,164 

ii 

78 

106 

•277 

1-017 

3-604 

4  398 

1,971 

7 

19 

69 

•961 

3-490 

.-.  :in 

3 

11 

13 

82 

81 

Ml 

•809 

3013 

4693 

4 

1        • 

- 

I  ■ 

42 

62 

•333 

1000 

2  800 

4133 

5 

1,331 

8 

10 

Mil 

48 

601 

•761 

3-600 

6 

1,138 

1 

-, 

'.•7 

2  373 

2-900 

7 

1,01  ■ 

2 

7 

II 

L'n 

I  084 

1-970 

S 

] 

■> 

12 

IS 

■21  1 

1  283 

1-604 

B 

R.-.S 

. 

1 

17 

38 

■ 

ID 

791 



•J 

s 

7 

•253 

■031 

-885 

11 

7  ;i 



4 

4 

R 

1-091 

12 

663 

J 

n 

5 
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■462 

■764 

1.1 
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1 

3 

7 

II 

■163 

1   1  10 

1  798 

1  1 
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| 

ii 

in 

— 
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1-679 

473 



2 

4 

6 

— 

•423 

•846 

1-268 
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1 



3 

4 

7 

— 

•995 

1   741 

17 

::>,'i 

1 

2 

1 

4 

S66 

■278 

1112 

IS 
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1 



f 

3 
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19 

276 



3 

3 

l  .'<; 

1  087 

■20 
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1 

1 

2 

— 
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21 
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2 

4 

Ii 
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:i  077 
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1 

1 
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— 

— 

.-,  1 1 

M 
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l 

■J 

3 

— 
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98 

1 

1 

— 

1053 

Ai  i.   I.    I'  TAB!  i    62  18  -22. 


'itaRC. 

1 

oi 

• 

No 

No 

III 

mltli- 

III 

Hlllli- 

Total. 

health. 

runt 

0 

65 
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•823 

4  133 

1 

68 

. 

40 

- 

i 

ii 

i 

21 

23 

73 
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•747 

6 

24 
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I 
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II 

IS 
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7 
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Ai  l  L.  Factories      I  u  lb  i 


■ 

III 

111 
1m-m.I-.Ii    1 

II 

u 

101 

- 

- 

1 1  < 

- 

II 

it 

10 

., . 

- 

14 

• 

4 

II 

n 

1 

i 

6 

141 

1    III 

•j 

i 

- 

■ 

l 

i 

7 

- 

1 

l 

• 

i 

1 

i 

i 

i 

•r.m 

i 

. 

- 

i 

— 

I 

' 

i 

1 

1 

• 

IBS 


V. 

III 

• 

HI 

1 

'J 
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:i 
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4 

II 
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1 
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1 
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7 

fl 
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1.149 

r. 

I 

1" 

i 

II 

II 

i 
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14 

I 

1 

I 

If. 

I 

i 

1 
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I 

IT 

1 

— 

IS 

II  1 

1 

1 

It 
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1 

71 
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1 
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tl  851 

- 

1  *0t 

II 


63 


Ali-  L.  Factobies.     Table  <>•">. — All  Ages. 


Peropntaeeu. 

\I.mlh. 

NiiimIh  : 

Bmplo      ' 

Olll.T 

S  ■ 

..1 

1  ' 

No 

BotvJob. 

III 

Total. 

III 

BUffi- 

Total. 

health. 

cirmt 

i) 

16,864 

lfiS 

ISl 

1.11. 

l  091 

6612 

i 

14.  M7 

138 

1  4  -. 

740 

1  02S 

5-231 

g 

11,111 

103 

122 

4  747 

i 

ID. 122 

77 

128 

•761 

. 

4 

k.:ii;i 

58 

214 

i- 

694 

■780 

2-560 

1-162 

6 

7,067 

66 

- 

333 

1   162 

4-719 

« 

ri.T'iK 

.11 

18 

208 

828 

3-605 

7 

6,03  1 

18 

81 

130 

::77 

■696 

1-609 

2-582 

8 

4,310 

17 

34 

122 

194 

•487 

1949 

■i 

1,61 ' 

S3 

37 

lun 

1-577 

2  761 

l>> 

1.122 

■i 

li 

31 

.".1 

4tH 

1-730 

11 

10 

IS 

26 

51 

•600 

1-041 

2042 

It 

is;. 

5 

^ 

l< 

31 

•958 

1-650 

1.1 

l.8R.r> 

( 

- 

II 

23 

337 

175 

•653 

I  I 

1,47.', 

— 

'► 

II 

IT 

— 

1-153 

IA 

1,326 

3 

i, 

11 

2  - 

■ 

l» 

1,133 

— 

B 

in 

16 

— 

•890 

1-426 

17 

1,011 

1 

1 

2 

6 

•297 

•198 

•593 

IS 

R'Hl 

2 

7 

18 

787 

1  Oil 

2022 

19 

-II 

1 

1 

a 

10 

•387 

-756 

1  259 

20 

168 

1 

i 

4 

•150 

— 

599 

II 

:il 

— 
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.*» 

0 

— 

•753 

■:il2 

1  (j93 

22 

10  ■ 

1 

1 

B 

10 

1-990 

2-488 

23 

u 

— 

2 

3 

5 

— 

■581 

1-453 

24 

2J2 

1 

.1 

4 

1-027 

1  370 

T..til- 

105.459 

719 

2.732 

4.380 
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All  H 

.  Factories 

.    Table  67. — Ag 

ea  13-17. 

Numbers  Left. 

Percentages. 

Months 

Number 

o! 

in 

suffi- 

No 
suffi- 

Total. 

n, 

No 

Buffi-      ,     HUfB- 

Total, 

health. 

cient 

health. 

otent 

0 

477 

1 

1 

21 

23 

•210 

•210 

4-823 

1 

3il 

3 

— 

13 

16 

■855 

— 

3-7UI 

4-558 

2 

1 

2 

7 

10 

■385 

•769 

2-692 

3-846 

3 

210 

1 

1 

10 

18 

•476 

470 

7-619 

8-571 

4 

tM 

1 

4 

•    10 

15 

■602 

2-410 

9-H30 

5 

ISS 

— 

— 

8 

8 

— 

— 

9-926 

6 

113 

3 

— 

4 

7 

2-655 

— 

3-540 

6-l'"5 

7 

75 

— 

— 

3 

3 

— 

— 

4  000 

4000 

8 

CI 

— 

— 

1 

1 

— 

— 

1-852 

9 

42 



1 

2 

3 



4-762 

7143 

10 

9 

1 

— 

— 

1 

11  111 

—             — 

11111 

11 
12 

- 

: 

ToUU 

1.894 

11 

9 

■5S1 

5-544 

All  II.  Factories 

.     Table  68.— Ayes  23 

Numbers  Left. 

Percentages. 

Employed. 

,,f 
Bervioe. 

111 

sufli- 

SUlli- 

Total. 

HI           Hum-        suffi- 

Total. 

health. 

reason. 

0 

4.418 

53 

ill 

107 

1-813       2-680 

1 

II 

81 

121 

3-398 

2 

3.110 

30 

75 

151 

8- 153 

3 

27 

48 

132 

207 

1  nil 

1-802 

7-773 

4 

2.1'!.-, 

2  2 

ia 

M 

l.'.l 

1  048 

7-316 

5 

1.'.  18 

n 

31 

68 

1-262 

6 

1.27  1 

1 1 

20 

IS 

6-436 

7 

991 

ii 

19 

47 

77 

1-110 

1-917       4-743 

7-770 

8 

711 

5 

9 

18 

32 

1-210       2-41'j 

4-301 

9 

BOS 

4 

'. 

16 

1-193       3181 

10 

:>n 

3 

3 

8 

11 

4  070 

11 

162 

— 

2 

'.' 

11 

— 

1-238 

12 

18 

— 

— 

1 

1 

— 

— 

5-550 

21.599 

238 

446 

913 

4-227 

7-394 

\u     II      V  \>  [OBI 


Numbers  Left. 

Percentages. 

•■ 

III 

mi  111 - 

Total. 

III 

Ii-    .Lit  ll. 

cient 

health. 

1 

0 

_ 

1  i  194     11  194 

1 

IJi 

1 

3 

5 

9 

•781 

2 

11  1 

2 

3 

11 

16 

l-77o 

9-736       5  310 

3 

93 

— 

4 

10 

11 

— 

43ol 

4 

73 

2 

7 

2-710 

G 

61 

— 

— 

6 

G 

— 

— 

6 

52 

— 

— 

4 

4 

— 

— 

7 

41 

— 

1 

6 

0 



2  273       1 

8 

— 

— 

2 

2 

— 

9 

1 

1 

1 

3 

u 

1.1 

11 

12 

4 

6 

All  H.  I'v  rosiBS      Table  70.- 


Xumt- 

■ 

111 

»uffi-       »uffi- 

III 

Uther 

No 

•uffi. 

Total. 

health. 

cirnt 

health. 

cicnt 

Total. 

rra«on 

0 

7.831 

70 

111 

■894 

1417       3  205 

5517 

1 

SO 

M 

3361 

6-812 

2 

8.063 

32 

84 

1385       4-007 

5-919 

3 

.11 

81 

326 

■741 

1543       3  925 

6211 

4 

4,110 

37 

55 

161 

-879 

1  306 

6010 

19 

53 

m 

■ 

1612       3  193 

6383 

S 

17 

39 

159 

3  652 

6638 

7 

2.171 

6 

37 

85 

US 

5  888 

- 

1.668 

i; 

23 

4'. 

:» 

•360 

1  379 

4  436 

9 

l.l'K. 

9 

u 

47 

•773 

10 

S 

7 

2  2 

1 

(-101 

11 

2 

4 

'i 

ia 

1058 

3  968 

11 

36 

1 

— 

1 

. 

—          2  778 

5556 

Til  ill 

303 

600 

1.487 

2.390 

•887 

1381       3  422 

6500 

\u.  II    I" \<  roBiBS     Table  7] 


<  Left. 

■  tagea. 

Number 

■ 

III 
health. 

►  nfli- 
cunt 

raS- 

■ 

Total. 

111 
health. 

•  uffi. 
ci'-nt 

Total 

118 

- 

1  616 

II 

7. 1 1  a 

5481 

10161 

1 

76 

443 

1  344 

4  179 

2 

Co 

. 

378 

. 

1  985 

4  660 

7900 

3 

4:i 

310 

1  073 

7-738 

4 

1.181 

n-. 

41 

1 

199 

1  110 

1  396 

3-807 

6313 

6 

. 

ia 

29 

95 

1  087 

1  111        3  970 

6268 

a 

1,8  11 

28 

83 

7 

I    .    i 

- 

11 

43 

•574 

5-022 

H 

1,1 11 

6 

II 

43 

534        1760 

3  808 

9 

770 

4 

10 

38 

■519 

1-299       3  117 

4-935 

to 

1 

'. 

22 

•178 

1070       3  922 

6-169 

II 

170 

3 

1 

1 

13 

1   III 

•370       3  333 

4  815 

12 

4 

4 

—        17  391 

17  391 

33.140 

400 

655 

1.482 

1.SS7 

1-207 

1  976       4  458 

7-658 

\m    II     Fa(  rOBUS.     Tabli  72.— Ml  Ages. 

Number*  Left. 

in 

■uffi- 

Total. 

III 

•urn-       »ufH- 

Total. 

health. 

0 

4(4           891 

7-897 

1 

1-1 

■14 

1,101 

1  107 

3  693 

6823 

2 

035 

4   111 

7093 

3 

110 

875 

•900 

4-566 

7160 

4 

9.706 

97 

111 

630 

■999 

6491 

6 

63 

113          272 

1512       3  639 

6  020 

0 

67 

87 

386 

■942 

1  439       3999 

6379 

7 

4.B78 

74 

3-935 

6071 

8 

17 

41             97 

1    1 

■469 

1  1  ..I        1-676 

4176 

9 

18 

311             69 

117 

1  196       2  751 

4  663 

to 

1,756 

10 

16 

78 

•669 

911       1961 

4  442 

11 

816 

• 

7             27 

39 

■613 

-858       3  308 

4-779 

12 

77 

1 

_               | 

7 

1  2 M 

—          7-791 

9491 

n,m 

988 

8  727 

67 


J 

z* 

1^ 

tc 

- 

CO 

00 

'C  3 

1^ 

d 

t^ 

<l 

a  1 

?J 

1 

in 

«J 

<c 

00 

r. 
X 

i 

- 

■c 

co 

IS 

8 

'i- 

_ 

Is- 

~ 

1 

cj 

i  - 

_ 

X 

^ 

c. 

o 

o 

' 

in 

JS 

co 

1 

B 

T- 

3 

c 

• 

(O 

! 

1 

~ 

r» 

T 

ci 

« 

x** 

-1 

X 

CO 

(C 

X 

x 

ci 

1^ 

» 

"■ 

If. 

co 

n 

u 

= 

c 

in 

Cl 

X 

Cl 

i 

* 

ir. 

Cl 

-j 

BO 
ci 

[> 

ci 

Cl 

ci 

<r. 

rj 

c  i 

In 

•£ 

- 

99 

ci 

P) 

CO 

X 

* 

m 

ci 

l^ 

3-, 
00 

a 

Cl 

O 
CO 

l-« 

EC 

01 

cc 

Cl 

-r 
i- 

i~ 
Si 

1- 

Cl 

T 
Cl 

x 

: 

CO 

co 

CI 
CO 

en 

ir 

tr. 

— 

© 

-r 

CI 

•r. 

5 

Cl 

in 

a 

Cl 

ro 

•r. 

■£. 

v 

X 

X 

X 

■  r. 

- 

a 

CI 

t> 

l^ 

co 

Cl 

; 

co 

Cl 

Cl 

i^ 

r 

>r. 

eft 

Cl 

o 

i^ 

o 

c: 

"- 

M 

•r> 

Cl 

CI 

CI 

Cl 

CI 

- 

en 

CO 

t^ 

30 

-. 

:i 

68 


.   c 

W 

* 

r^ 

» 

<  1 

:< 

r 

X 

M 

CO 

ti 

-i 

- 

ii 

s. 

h 

t 

'£> 

ri 

r^ 

2 

OC 

<f> 

i/V 

£ 

tl 

| 

in 

tr. 

1^ 

>r. 

n 

E 

o 

- 

P3 
© 

1          1 

-         1 

1 

1        - 
1          1 
«          . 

1 

CQ        — 

— 

i 

M 

3 

e 

as 

a> 

•» 

. 

M 

u-. 

t^ 

u: 

_ 

- 

** 

_ 

_ 

r< 

S 

- 

n 

s 

i- 

f 

r^ 

- 

c 

Cl 

-. 

— 

a 

= 

1^ 

CO 

•- 

- 

- 

i^ 

t^ 

F5 

1^ 

U^ 

c-» 

M 

01 

7 

9 
DC 

t^ 

- 

£ 

9 

<N 

c 

c 

Table  74. 
Three  M  '  Rati  i 


Factory. 

Ages 

18-22. 

Ago*  23- 

Ages  28- 
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1*21 
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L.5 

■74 

>4-12    t 

■71 

1-10 

II  I 

1  -si 

81-65  ± 
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Table  77. 


-.*»:>'  Weekly  Hour* 

Three  Month*'  Survival 
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APPENDIX    (I 


Note  on  Errors  of  Sampling 

Whin  we  desire  to  know  whether  a  set  of  observations  either  (aj 
ively  obeys  some  assumed  law  or,  (b),  merely  gives  results  in  sensible 
lent  with  those  of  some  other  set  of  observations,  we  must  ascertain 
whether  any  divergence  between  theory  and  practice  in  the  former  case, 
or  between  the  two  practical  experiences  in  the  latter  case,  is  or  is  not 
greater  than  might  be  expected  often  to  occur  by  virtue  of  those  chance 
fluctuations  which  occur  when  samples  small,  relatively  to  the  populations 
from  which  they  come,  are  our  only  means  of  information. 

Problem  (a)  has  been  solved  by  Professor  Karl  Pearson  in  a  series 
of  admirable  researches,  dating  from  I 

If  we  have  a  distribution  into  classes  : — 


C.rnup.  Observed  Ft  „      Theoretically 

*         *  Expected  Frequency. 


"•« 


Pearson  showed  that  the  probability  of  chance  fluctuations  leading  to 
any  observed  divergence  between  theory  and  observation  was  a  function  of 

■       u  ■        e  (*»•  —  n)*- 

X'  where  : —  X   =  i> 

What  function  depends  upon  the  form  of  the  group  standard  deviations 
and  error  correlations  ?  Pearson  has  supplied  the  necessary  modifications 
for  most  schemata  of  statistical  importance. 

Problem  (a)  is  accordingly  solved.     Problem  (b),  however,  is  of  mou- 
lt occurrence  in  ordinary  statistical  practice.     No  theoretical  law 
can  be  defined,  but  the  significance  of  a  divergence  between  two  samples 
has   to   be   "  this   purpose   the   above-mentioned    method   is 

1.      For  instance,   in   two  recent  papers   iliiou ..  :nka,   1916. 
XI,  pp.  146-158  and  159-184)  Pearson  and  Tocher  employ  this  criterion 
to  determine  whether  two  samples  of  population,  for  each  of  which  the 
numbers   exposed    at    ages   and    the   deaths   at   ages   are,    respectively. 
■•',  &c.    o'0.    a',  .   .       ftc,    d\,   d\       .       ftc., 

differ  significantly  with  regard  to  death  rates.     It  is  assumed  that  tht 
"  theoretical  "  death  in  the  s'*  age  class  is  : — 

d.   ■   d\ 

i.e.,  that  it  is  the  value  obtained  by  combining  the  two  sets  of  data. 
Making  tins  assumption  it  can  be  shown  that  . — 

numbers  of  observation* 


It  is  also  pointed  out  that  the  fi 


usually  differ  much  from  unity,  so  that  : — 


N  --  N 


will  not 


is  approximately  equal  to  y 


•    -      , 


The  probability  that  the  tv. 
from  a  common  source  is  thei  •/'  with  n       the 

number  of  ag  one.  in  the  |  ing  poodness 

of  fit  an'l  finding  t!ie  appropriate  value  ol 

■  ■ 

The  to  the 

(i  priori  condition  (a),  a  difficulty  noted  in  the  memoir  from  which  the 
above  results  are  rson  and  Tocher  {cp.  ci!  .  pp    173—4)  show 

that,  if  quantities  like  </,  and  d',  are  approximately  normal  in  distribution 

then  p,  I  to  that  value  oi  p,  which  will 

make  x''  ns  small  ble 

As  Yule  and  the  writer  havi  1915, 

VIII.   Sect.   Ept  I  ■>:  .  pp.    117 
although  samples  ■     ■  d  to  be 

:s    not    tllie 

The   theoreti  ire   ol   con 

.ind  will  be  d  length  in  a  math.  \  v.\c  and  the 

writer,    part    of   which    .  other 

difficulties   are   of   more   importance      Thus,    although  "^<"   "! 

■  hod  in  Table  23  ol  tins  report  is  quite  defensible 

The  fundamental  data  ..: 


pomire 
Inlrrxal 


Number    lit 


K»t«v 


i   -  «.\ 


"•   -   fo    -   *•  '•         Q        1    -     . 


individual    | 
influenced  by  the  system  "i  writini 

list   within  half  B   time  unit, 
1.     If  a  la; 

whom  1  < io  left  within   \  (ew  davs      S 


and  before  completing  the  second   month.     Suppose  one  factory  writes 
olt  its  losses  at  once,  we  have  :  — 

p.       y.       P. 

r0  ..     1,000       100       900       100 

tt  900         50       c>14       056 

Suppose  the  other  i  not  write  ofi  any  losses  until  the  absentee's 

name  has  been  on  the  books  at  least  a  month,  its  record  will  run  : — 

p.         Q.         P. 

/„  1 ,000  0    1  000       000 

;,  ..     1,000       150       850       150 

The  number  of  survivors  at  the  end  of  the  second  month  is  in  each  the 

the  rates  of  loss  for  the  separate  months  different.     But  what  is 

really  interesting  is  precisely  the  number  of  survivors  at  the  end  of  a 

I    Bucb   as  three   months,   because  this  gives  us  the  proportion  of 

entrants  actually  reaching  a  stage  of  normal  productivity.     Differences 

in  the  method  of  i  .  proportion  of  survivors,  which  would  be 

emphasised  by  the    /'  test,  may  very  often  have  no  real  significance,  be 

mere  peculiarities  of  book-keeping.     Of  course,  in  the  particular  examples 

chosen  in  the  text  to  exemplify  the  method,  this  source  of  disturbance 

was  known  to  have  been  absent,  while  under  no  circumstances  is  it  likely 

to  involve  such  extreme  consequences  as  indicated  in  the  imaginary  case. 

Indeed  the  rule,  where  any  is  found,  is  not  that  losses  are  only  struck 

out  after  a  definite  period  from  entry,  but  that  the  absentee  is  only  removed 

from  the  list  when  her  absence  exceeds  a  certain  number  of  weeks.     The 

effect  is,  in  theory,  merely  to  cause  a  uniform  transfer  of  "  deaths  "  from 

one    group   to   the   next.     In    practice,    however,    the   transfer   is    mrch 

concentrated  upon  the  early,  especially  upon  the  first,  exposure  group. 

Unexplained  absences  prior  to  leaving  become  less  and  less  common  with 

length  of  service.     As  our  data  chiefly  relate  to  early  months  of  service, 

I  have  thought  it  well  to  make  use  of  the  survival  method  for  comparative 

purposes,  and  now  pass  to  consider  its  probable  error. 

We  have  :  — 

',       Qo  •   Qi  ■   ■  •   Q.-i 
t,  being  the  proportion  surviving  at  the  end  of  the  j'    exposure. 
I  il.i.  •  logarithms,  and  differentiating,  we  have: — 


Hence  : — 


*,  =  » y.  .  *  Qi   .  s  g.  . 

j.      u.  T   a        ■  '  "    q.  . 

°'Q.  ,,2S„ 


15",M1.m-    °\>„.     -    „^Vm    an<1    «••"■*«    'f^    QJ     -     ° 

(1)  becomes  : — 

'    I  ".ft.  I  W 

If  A,  -=■  A,  -  .   ft,  ,  ■  0,  i,l.,  -ill  those  existing  at  the  close  of  the 

observation    period,    were     at    risk    throughout,    w,Q,  =  «,  .  .  .  «,. ,  — 
•-,  ,(  >,  ,  and  (2)  becomes  : — 


J."*:.K'.  »'V  ..,,.,{*<*.*•■>+•••*-.<"*.■••>! 


V'i  i  I    Pj    ,    fi  <\    .      I 

.         (3) 


Since  qm  ---  nm  -  pm 

Now  writing  qm  ,  -  qm  for  pm  and  reducing.  (3)  becoi: 

n  , 
This  is  the  familiar  expression  for  the  square  of  the  standard  deviation 
of  the  proportion  of  sun  esses  in  n„  trials,  wjiere  a,  ,  - 

(2)   is  a  valid  expression,  on  the  assumption  stated,  for  the  y 
case.     But   the  assumption   may  very   properly  be  q  h   the 

on  the  average  negatively 
be  the  case  when  losses  are  selective,  the  poorer  workers  being  v 
out  earlier,  iTge.     If  there  be  positive  con*  ill  the 

acreased  or  diminished  by  some  common  fp.   ■  lemic, 

changes  in  the  hygienic  conditions,  lenetlieninr 
small.     We  have  no  means  of  evaluating  the 
been  adopted  in  the  text  examples      Plainly  it  is  but   .i  rough 
although  th<  ■■•  use. 
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INTRODUCTION 


I  he  present   d<  I  upon  i  erebro  spin  J   fev<  t  as   il    ■ 

the  Navy  during  the  jreai  j  1915,  1916  and  lv»l~.  may  be  read  in 

with  the  work  for  the  Army  i  arried  out  under  the  dire<  ti I  Di    Mil. 

:    (Hon    LI    Col    R.A.M.i 

B  igement   with  the    Medical    Department    ol    the    Admiralty, 

I  m     Pa    I  I  il  |i      in  the  employment  ol  the  Medical  Research  <  ommittee, 

ii  to  the  Royal  Naval  Hospital  al  Haslar  in  1915,  and  took  charge 

,,i    the    patl  orator}       Hi         is    subsequently    granted    the 

honora  5 tafi  Surgeon  R.N  V.R.     With  the  assistano 

orking  in  thi  iboratory  oi  the  London 

Hospital,  no  R.N.  and  appointed  to  the 

9 tafi  of  the  R.N    Hospital  at  H  nly  to  cope  with  the 

greal   increase  oi   pathological  work  arising  oul   ol   the  wai 
arrange   foi    a    close     tudj    ol    the       •-■  nal    outbreak:    ol    cei   bro-spinal 

I  hi    work  atly  facilitated  by  the  unstinted  suppl 

materials  and  assistants  by  thi    Medical  Department  oi  the  Admiralty. 

Theschem  ligation  had  to  be  adjusted  to  regulations  already 

existing;  for  which  Dr.  Fildes  was  nol  responsible,  and  for  this  reason 
practical  conclusions  upon  matters  peculiai  to  the  Navj  are  not  drawn 
in  this  plai  e.    The  er,  given  him 

a    unique    opportunity    for    investigating    a    numbei    "i    epidemiological 
problems  oi  general  inten    i  which  could  hardly  be  worked  out  except  in 
mall  community   strictly  under  control,  as  is  found  in 
outh. 

I  he  reporl  by  Stafi-Surg i  Fildes  and  Surgeon  Baker  i  ontains  < >1>^<t- 

on  the  biological  characters  ol   the  men  its  viability 

m  i  ult in ••,  and  resistant  e  t"  desii  cation  and  i  old.  The  results  of  investi- 
gation by  the  agglutination  and  agglutinin 

■  ribed, 
and   the  grouping  ol   thi     -  ol   four 

serologii  allj  hors  feel       justified  in 

all  meningococci  which  have 

been  found  to  be  capable  of  producii  i  be  demon- 

I  i  one  of  his ,1  1 las,  as  they 

point  "Ht,  n  must  follow  thai  p  which  cannot  be  shown 

to  fall  into  one  or  othei  ol  ti. 

cerebro    pinal   fevct       1  In-  confirmation   ol   work   previous!) 
on  behalf  ol   the  Committee  is  ol   much   practical  imj  n    both 

in   the    Navy  and   in    the    Ainu    the    identification  and    segregation    oi 

t    the 

,  .ii  ol  the  m  types  has, 

ollowed  throughoi  lescribed  in  the  pn  t. 

.ui:\  th  ire  not  only  valuable  foi  comparison  wit] 

already  published  by  the  i  ommittee 

with  which  tl  ilways  in  agreement,  but  also  supply  much  new 

information.     In  the  li^ht  ol  ilns  the  authors  make  suggestions  as 

tigeni( 

I  hi 

■ 

I«<>0.     7/1S  Gp.   32. 


■ 

■ 

Wit 

■ 

■ 


I._A  REPORT  UPON  THE  SEASONAL  OUTBREAK^OI 
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I. — Introduction. 

This  report  deal-  with  tin-  bacteriology  and  epidemiolog 
the  outbreak  of  cerebro  spinal  fever  in  the  Navy,  al  Portsmouth, 
during  job      1916   1 7. 

The  actual  investigation  of  cases  of  the  disease  La,  under 
presenl  conditions,  bul  a  minor  matter.  The  number  of  these 
i-  small,  and  essential  requirements  may  In-  satisfied  in  a  few 
minutes.  During  the  pasl  few  years,  however,  the  introduction 
of  the  "earlier'  concepl  has  led  in  the  Navy  to  the  framing  of 
a  series  <>f  regulations,  the  carrying  oul  of  which  occupies 
oi  the  time  of  the  available  bacteriologists, 

In  addition  to  the  ordinary  examination  of  contacts  of  a  case, 
an  attempt    i-   made  to  prevent   the  introductioi  ra  into 

the  Navy  altogether  by  examining  every  "new  entry"  at  the 

This  order,  of  course,  necessitates  the  examination  of  thou- 
of  men  throughout  the  year  at  each  depot,  and  the  consequent 
I  ition  <>f  several  hundreds  of  men  in  isolation  camps,  in 
for  months.     These  isolated  carriers  are  a  further 
tax  "ii  the  resources  of  the  naval  laboratories,  since 

aine  1  once  a  week  until  they  have  be»  o  demonstrated 

free  from  mening :ci  for  a  certain  time. 

W'e  do   not    propose   to  attempt    to  estimate   the   probable 
■    ms  as  carried  out  in  practice,  but  to  point 
out   that   they  afford  a  unique  opportunity  for  throwing  light 
any  <>f  the  problems  associated  with  cerebro  spinal  fe 
The  examination  of  the  new  entries  has  enabled  us  to  hold 
a   census  "f  meningococcus  carriers  throughout   a   whole  year. 
Further,    it    has    given    us   a    preliminary    insight     into    th( 
•  >t   tin    population  in   which  the  cases  "f  disease    subsequently 
developed.     In  manj    instances   we  had  already  examined   the 
-    and   their  contacts,    before  the  onset    of  the 
■.  and  thus  have  been  able  to  obtain  evidenci 
mechanism  of  infection  in  th< 

The  demonstrated  i  irriers  were  removed  to  a  special  camp 
and  v.'i'   directly  under  cur  observation,  while  the  cases  them 
were  admitted  to  this  hospital  and  thus  were  still  available 
for  in1  A  clinical  account    of  these  cases,   by   Staff 

i  <•    P.  Adshead,  R  N.,  accompanies  this  n  port 
!t  will  be  recognised  that  we  have  had  an  excellent  opportunity 
ill  outbreak  of  the  disease  in  a 
■    population)    fully    under    control.     From    the 
v  c  received  the  cordial  ased  I 
of  the  Medical  0  I  to  the  \  blisbments 

hould  like  to  n  knov<  ledge  that 

G.  Welch    '    B     i!  N"  .  hi-  supported    mir  work 

mm  h  indebted  for  extensive  personal 

:  ■  al  <  Iffioei 

Portsi  Deputy 


\V     I '.it  i .    M.V.O      It  N  .    and     I'!- 
I      I      U  R  N      For   information    relating    to    the    Marine 

' t •  .11  ami  Eastney  we  have  t.>  thank 
in   A     R     Bai  kart     C.V.O      R.S      and  F         -        on  J. 
B     R.N 
In  the  gi  neraJ   routine  adopted 

■ 

\\ .    have  swabbed  tin-  throats  "f.  on  I  270  new 

entries  every  week  throughout  the  y< 

appearance  of  the  colonies  some  of  these  are  reported  •!< >ut>t - 
fu!  "  in  twenty-four  hours.  The  nun  are  then  isolated  in  their 
ks  until  the  final  report  i-  received.  If  this  i-  "  positive" 
the}  are  removed  t"  a  special  isolation  camp,  where  they  inhabit 
different  sections  according  a^  they  are,  f"i  the  moment,  |»>Mti\.- 
or  negative.  The}  are  subjected  to  \  irious  forms  of  treatment 
and  Bwabbed  every  \\r»-k.  but  are  n>>t  allowed  back  t'>  duty  until 
the}  have  been  negative  for  t  In «•<•  weeks. 

Upon  a  case  of  the  disease  l»in_'  reported  from 

II'  ontacte  are  removed  to  the  isolat 

where   thej    remain  for  ten  days  if  found   t>>  be  negative      If 

.■  thej  are  treated  like  ordinary 
contacts  are  not  isolated  but  arc  Bwabbed,  and  an}      positi 
removed  to  < he  isolal ion  ramp. 

The  w « >t k  has  required  the  Bwabbing  "f  many  thousands  <>f 
throats,  and  1 1 1  i  —  task  «;i-  almost  entirely  undertaken  by 
Mr.  \\  R  Thompson  :  ornell.  We  are  further  indebted 
t..  Mr  Thompson  foi  assistance  in  experimental  w 

Th<  '  -  paper  i-  m>t  intended  I 

of  t1.  of  cerebro-spinal  fever    but   ref< 

in  dispute. 

1 1  ogical  Char  \>  ti  rs  oi    rm    Meni  so 

l      M  or  phi 
/limit  fluid.     Several  instances  have  been 
met  with  in  which  the  typical  intracellular  diplococcua  hat 
filling  many  of  tin-  cells  and  gn 
film   identi  ace  t"  that   obtained   from 

acute    gonorrhoea      This,    however,    is    not    the    usual    picture 
•    marsel}   scattered,  man}   being  single, 

and  few     it  be  found. 

The  •  well  with  the  ordinar}   basic  dyes    but 

with    carbol    thionin      The}    are    uniform    in 
ind  clumps  are  sometimes  Been. 

Films  made  from  a  culture  of  the  menu 
b  rule   a  fairly  typical  appearance      thi 
man}    large  bloated  organisms  being  scattered 
about  •■  -mallii  specimens.     These  giant  n 

ii-uill-.   ttain  more  intensel}  than  the  smaller  om 

in. mi  chai  i  '  heae  form  small 

in  p 


g 

thr-  individual  c<  aboul  ami    . 

often  seen  large  numbers  of  tetrads,  the  whole  prod  i  ing  a  very 
characteristic  microscopic  field.     Although  the  above  appeal 
may  !■<•  said  to  be  typical,  it   i-  not  uncommon  to  grow  ' 
negative  cocci  from  the  cerebro  spinal  fluid  with  not 
characters,  they  being  even  in  size  and  staining  .m<l  formii  t 

•  liiri)]*—.     These,    nevertheless,    prove    to    In-    mi 

it  [nation. 
(c)   PUomorphism.     Although  the  assertions  of  Hort  and  hi-- 
(.n  tin-  -n:  pleomorphism 

coccus  appeal  to  persisl  in  ~ f » i t » -  ol  a  generally  adverse  criticism, 
we  ourselves  have  failed  to  substantiate  them  in  any  way.     We 

ultivated  ii 
tin-  cerebro-spinal  fluid  ami  naso-pharynx,  in  -  i 

as  twelve  months    and  have  failed  to  observe  any  change 
in  tin-  appearance  of  these  cocci  from  tin-  beginning  to  thi 
It  is  true  thai  bacteria  other  than  meningococci  can  somi 
l.c-  isolated,  together  with  tin-  meningococcus,  from  t; 
spinal    fluid.     Such    bacteria    may    have   actually    infected   the 
llniil   in   vivo,   hut   usually,   we  think,   they   find   their  way   in  as 
contaminations  during  lumbar  puncture.     All     ' 
ate  of  com-'-  intensified  by   incubating  tin-  fluid  or  by   using 
liquid  culture  media   especially   those  containing   serum.      The 
conclusion  i-  inevitable  that   Hort's  "pleomorphism"  is  c  pable 
of  some  Buch  simple  explanation. 

(     lilt  II  Id  I      ill  1)111  I  I   an  Ills. 

In   general,    tin    chief    characteristic   of    the   growth    ol    the 
meningococcus   on   ordinary    media    i-   it-   variability.     < 

".it  it  may  be  excellent,  ami  upon  subculture  into  ,1  similar 
medium  it   may  tail  entirely.     According  to  Mi--  Jon 
thi-  phenomenon  i-  due  to  an  absence  of  a  "  vitamii 
unsuccessful  medium.     1  'pon  Hi  11  not 

develop   unless   thi-   "  vitamine "   i-   on -int.   ami    it    ;-    usually 

■  I  from  nasal  mm  us,  pus  or  blood      Thi-  1  I 
a-   tin-  mo  :  'it   f"i in  in  which  '■■ 

a  medium 

We    had    already    adopted    tin     techniqi 

•  l ii.-i i lit i i •  -  ot  laked  bl I  to  our  medium  fr< 

n  hich  was  alv  a'  -  looked  upon   ■ 
found  that  tin-  addition  entirely  did  away  with  tl 
of  batches  of  cull  ur<  -  failing  to  grow . 

In  addition  to  a  small  quantitj   "t  hi I 

requiri  growth,   a    proportion   of   albuminous 

,p|      \\ .       ive  alv  i\-  used  serum,  and    although    -   small 

■  n\   such  as  5  per  cenl    i-  good,  -i  more  ci  ;  ious  growth  i- 
ined  by  using  as  much  as  25  per  cent.,  and,  since  a  copious 

growth  i-  particularly    required   for  agglul  ■ 
use  thi-  proportion  as  .1  routine      Wi  '-ur  mediui 

•  <>r  llli    -inim 


10 

(</)  0  I  the  men 

r  twentj  -four  i  th,  i-  from  2  to 

diameter   and    perfectlj    round     The  colony    i-   slightly 

innded  in  section  without  a  central  nipple.     Vie. 
a  dark  background  it  i-  of  a  l>lui~li.  pearl]  grej  colour  and  - 
opaque.     Against  a  linht  background,  however,  it  is  transp 
l>nt  not  qu  ■  some  Bt rains  exhibit  a  relative  d< 

■  ity. 
\  ii'ii  or  spreading  edge  often  develops  in  i»»  oi  three 
if  the  medium  is   moist,  and  in  old  cultures  the  colony   may 
attain  with  a  thin  spreading  irregulai  i 

These  old  colonies  sometimes  Bhow  a  cert  "f  yellow 

entation,  but  tlii-  i^  never  the  case  in  young  cultun  - 
The    consistency    of    the    « -.  .1  ■  n .  >.    i~    creamj      t  pon    i 
disturbed  «it'i  a  needle  it  breaks  down  into  milky  fluid.     In  ;i 
mt\  short  time,  however,  for  instance,  in  three  or  four  days,  th-- 
Burface  colonies  become  friable  bo  that   thej    break  upon 
disturbed  or  may  even  Blide  upon  th<-  surfai  e  of  the  medium. 

\-  a  general  rule,  homogeneous  suspensions  are  easily  ■ 
frcmi  young  cultures  of  meningococci,   but   "ti  the  other  hand, 
under  some  conditions  of  growth,  this  is  not  the  case  andthei 
cus  which  rapidly  deposits  from  a  suspension  maj    ■ 
theless  I"-  a  meningococcus 

(6)  On    ordinary    meal    agar.     The    growth    upon    ordi 
is  \i  r\    meagre,  but   later,  after  several  subcultures  upon 
••■   more   profuse.     There  is  a   tendency   for  the 
. ai\  muoh  in  Bize,  l>ut  1 1 1 » —  tendency  when 

tlir  growth  becomes  vigorous. 

In  meat  broth      The  meningococcus  will  usually  but  not 
invariably    grow   in  broth.     More  often  the  growth  develops  a> 
a  deposit  upon  the  bottom  "f  the  tube,  but  upon  shaking  it  may 
remain  diffused  through  the  medium      There  is  often  n  p 
upon  the  surface      In  peptone  water  there  is  m>  growth. 

i 

\s  shown  by  Vines  (Medical  Research  Comn 

Leleterious  ■ 
upon   the  vitality    of   the   menii  We   l""k   upon   this 

is  one  of  the  most  important  in  the  growth  ol  this  organism. 

The  following  experiment  shows  that  two  hours  is  Buffl 

the  meningococcus  when  it  is  exposed  to  an  ordinary 
. 

.   -mall  tufts  of  non-absorbent  cotton  wool 
mounted  on  wires  were  dipped  into  a  thick  suspension  of  ra 
i     and   then   placed    into   test    tubes   plugged    with 
were  m<  u  I7°C,  and  at  different  tim< 

.  ed  and  inoi  ulated  onl  »  HI       rum 


II 

10.30  a.m.      v' 

11.15a.m.      No.  !  removed.      Good  growth. 
11.30a.m.      No.  2  removed.      Goodgrowth. 
12. 30  p.m.      No.  :;  removed.      No  growth. 
1.0    p.m.      No.  1  removed.      Nogrowth. 
Under  the  conditions  of  the  expeximenl  the  wool  would 
be  dry  for  Borne  considerable  time,  and  therefore  we  may  assume 
thai  the  meningococcus  succumbs  to  drying  almost  immedi 
This  phenomenon  i-  of  great  practical  importance;    all  cu 
should  be  "  capped  "  as  a  routine,  the  growth  being  thus  rendered 
luxuriant.     "Capping"  also  lengthens  the  lif<'  of  a  culture 
eral  days,   bul   even  this  i-  insufficient   to  prob    t   Btock 
cultures.     These  should  always   l»-   "stabbed,"  and  this  alone 
will  prolong  life  to  several  weeks. 

The  susceptibility  of  the  meningococcus  to  drying  also,  oi 
shows  thai  throat  Bwabs  must   be  inoculated  on  to  the 
re  medium  immediately. 
(/;)    Viability  in  Culture.     It  is  well  known  thai  meningococci 
tend  to  die  oul  in  surface  culture  rapidly  and  suddenly.     Upon 
ordinary    Bb.  Berum  agai    slopes  thej   cannol   be  reUed  upon  to 
live  more  than  three  or  foui  day-.     It  is.  however,  found  that 
Btah  cultures  in  the  same  medium  will  Bupporl   life  for  weeks, 
.  nd  thai  liquid  cultures  are  also  long  lived.     The  following  table 
(Table   I)  shows  the  viability  in   III*.  Berum  agar  of  a  random 
collection  of  meningococci  from  the  cerebro-spinal  fluid.     Occa- 
sional subcultures  were  taken  from  the  Btock  culture  over  a  period 
of  two  mikI  a  half  to  three  and  a  half  month-,  and  in  even 
t he  cocci  were  found  to  !»■  -till  alive. 

The  tubes  must,  of  course,  be  capped  with  rubber  and  main- 
tained in  t  h<-  incubator. 

Table  1. 
Showing  tin  Length  of  Lift  "{tin  Meningococcus  in  Hb.  serum  agar. 

N."  ,       Data  of  I Oatioi I 

■'■""'  Ob»i 


11    iv   17 

29 

vi    17 

12 

12    IV    17 

12 

Ml 

.    17 

10 

.    17 

in 

527 

8  ill    17 

IK 

5    111/17 

17 

619 

17 

632 

11    in    17 

IK 

:    17 

1  1 

10  in    17 

16 

m.7 

11    17 

22 

v    17 

ll 

737 

1    17 

29 

vi    17 

13 

IS 

568 

11 

12 

7n5 

i    17 

22 

v    17 

in 

\-2 

It  thus  appears  thai  Btab  cull  ■    relied  upon  to  live 

•  hue  months.     There 

1  media  which  have  l»---n  bro   .  i  1  f"i 

prolonging  life  in  stock  culture. 

(  I:    l-  often  stated  that 

rown  must   be  )  >m  >'>1<I  in 

positive  result. 
We  have  not  found  tlii-  to  I"-  bo,  eitfo  or  in 

Six    IU'.    Berum    agar    si  , 
with   menu  ipped   and   placed    into   I 

t  C      They  were  then  removed  it  different  times  and  incul 

I"  B   '!i 

1 1  a.m.     1st  tube  incubated        i !row th 
II'  noon    2nd 

l  p.m.     3rd  ..  = 

3  |>  in       itli 

5  f  in       *'th      ..  ..  = 

th 
its  in  the  cold  had  therefore  no  infl  the 

vitality  "f  the  meningi 

Primary  i  asopharyngeal  cult  m 
Burvive  twenty  four  hours  al  room  temperature,  and  I 
subculture.      Attempts    to  stock    cultures    at    2 

however,  f  i;l  '1      The  cultures  were  found  to  have  died  out  after 
in  e  ds 

:,       i  /.///', ,,.  ? 

in  >\    be  pn  pared   which  l>  •••  e    i   -|"" 
action  upon  the  meningococcus  up  to  dilutions  seldom  ■ 
l  in  1,600     The  ordinary  titre  obtained  is  commonly  l  in  I 

I  in  800 

'I'll'-'  -  I"  be  quite  Bpecil  li 

l  in  hi"  ■•!  even  lower. 

I  pon  thi    Brsl   introduction  <•(  th<  was  found  that 

: ■•■li  existed  I"  t  w 
from   the  cerebrospinal   Quid,   and   thus 

iked  upon  in  some  quarters  as   m  inconstant  phenom 
bo  far  .i-  i he  in'  •  was  concerned 

finite  demonstration  that  1 1 

tal   differences   in   the  strain-  "f   meningo 

He  Bhowed  that   certain  inagglutinable 
from  tli«'  nasopharynx  i>ut  later  found 
in   t\ pit  a]    '  xamplef  ■  spinal    f>  ■ 

produ  •  rum  of  their  own.      I 
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strains  he  named   "  parameningococci,"  in  contra  distinction  to 
the  ordinary  varieties  agglutinable  with  meningococcus  serum. 
Dopter   and    his   co-workers   then    showed    thai    there    were 

\:.  i, .■■!'-  ■.>■<..  .'uiiont:  " "  j  ..i  r.  i  ii  n  1 1  i  i  !•_:<>■«"•'  i  demonstrable  by 
agglutination,    and   these    were    named    "  Varan 

Gordon   and    Murray  carried   out  :amination 

of  a  number  of  cerebro-spinal  fluid  meningo  preparing 

monovalenl   Bera  from  some  of  these  strain*  were  able  to 
that  all  wen-  agglutinable  by  one  <>r  two  of  f<>iir  monovalenl 

Bj   absorption  of  agglutinin  test*   they  then  dei istrated  that 

when  a  coccus  is  agglutinated  by  two  sera  one  of  these  reactions 
i^  due  to  group  action  in  the  serum,  and  thus  all  cocci  dealt  with 
n-ally  fell  into  one  of  four  relatively  sharplj  demarcated1,  but 
related,  groups,  namely,  I.  II.  Ill  and  IV 

Gordon  and  his  associates  have  since  had  the  opportunity 
imining  a  large  number  of  oases,  and  practically  all  of  these 
have  been  shown  to  conform  to  this  classification  into  four  types 
Many  of  these  cases  have  been  proved,  by  Tulloch,  bj  tneai 
absorption  of  agglutinin  tests,  and  only  three  strains  in  L07  could 
nol  be  pla<  ed  in  one  of  the  four  groups.  The  majority  of  strains 
belonged  to  1  ype  I  and  T\  pe  1 1 

Griffith  and   Scott    have  examined   a    number  <>f  strains  of 
gococci,  and  hai  e  been  able  to  di\  ide  th<  m   i 
according    to   their   serological    reactions.     They,    howevei 
only  distinguish  two  main  groups,  which  arc  not  sharply  defined 
a    maintained  b'  Gordon,  but  are  linked  together  by  intermediate 
and  indefinite  variel  ies. 

Arkwright  also  has  been  able  to  divide  a  number  of  cerebro- 
Bpina]  fluid  strains  into  two  main  groups,  linked  together  bj  • 
bw  intermediate  strains.     One  group  he  considei  spond 

mainly    to    "meningococci,"    while    the    other    group    < "; 
mainly   of   ''parameningococci."     Similarly,    Ellis    has   den 

examined    by    hint      His 
groups  are,   however,   sharply  defined,  and  all  of  his  forty-six 

fell  into  one  or  tl thei        His  ( iroup  II  con 

with  the  "  paramenin 

It   would  appear  thai   all   im  agree  that   thei 

evidence  of  two  main  groups  of  meningococci,  while 

iate  these  with  the  meningococcus  and  parameningo 

it,!     cla    ifi    iti   ■  enerally  considered  to  be  more 

oi    1        artificial      The    groups  iharply    divided,    and 

numerous  intermediate  Bti  tins  are  found.     Gordon,  on  the  othei 

land,   holds  thai   th<-  two  main  '  [  and  1 

ply  defined,  while  the  intermediate  typ  o  members 

of  well  defined  Bub  gn  Ml  and  IV).     He  is  of  "pinion 

that    practically   all   menu  I   from    the  oerebro 

Bpinal  fluid  in  this  oountry  can  I"-  classified  int<>  one  of  his  four 
groups,  and  therefore  the  vast   majority  of  cocci  which  cannot 


14 

be  so  classified  ningoeocci  in  t!.' 

ipable  of  produ 
Gordon's  work  leads  to  importanl  conclusions  witl 
the  identification  of  donbtfnl  cocci  in  the  thn 
and  u  op  a  bard  and  fast  d  rd  t.>r  tin- 

menin  iam   which   formerly    wac    particularly 

specific  reactions.     We,  therefore,  have  applii 
standards  to  all  "f  mir  atrains  with  methods  and  materials  of 
our  own.   with  ;i  view  to  confirmation  >>r  otherwise.     W< 
indebted  to  Colonel  Gordon  for  the  original  samples  •  )  Bernm 
by  moans  of  which  our  own  cocci  were  <ir^t  identified,  but  othei 
mr  work  has  been  i|iiit<-  independent  of  his. 
(6)  Grouping    «-•  .  .-.'    fluid    strains    intu 

In  Table  ~2  is  soon  the  result  i>f  carrying  out  quantitative  ;iLrL'!uti 

-train  with  monovali 
Gordon's  Types,  I.  II.  Ill  and  I  V 

The  origin  of  I  i  •!  in  this  I  follows 

Type     I.     No.  166.     Titre  1  in  BOO. 
Type   II.     No    m     Titre  l  in 
Type  III      No.  142.     Titre  l  in  400 
Type  IV      No   283     Titre  1  u 

rty  mx  str.ut.-  were  examined,  and  th<  l  the  whole 

of   the   strains   isolated    l>y    us    without    • 
twentj  agglutinated  with  Type  I  serum,  and  twenl 

w.rc  not,  in  a  dilution  of  1  in  100.     Six  of  these  latter  agglutii 
with  Type  IV  serum  and  sixteen  did  not      None  of  the  strains 
which  agglutinated  with  one  of  r  tinated  with  the 

other. 

Tabi 

Classification  of  M 


* 

fluid. 

i  1 

I-.  11 

I   ir. 

No.  f  ■ 

100     200 

400 

100 

' 

4 

0 

II 

0 

II 

0 

,, 

0 

0 

0 

II     .1 

0 

3  IS 

0 

166 

0 

0 

II 

0       ii 

II 

D 

0 

" 

II      11 

ii 

0 

(1 

11      11 

0 

II 

ii 

II 

II 

0 

... 
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Biupen  * 

nating  Sera. 

From 

1 

vf' 

Type  "• 

Typo  III. 

Said. 

1    in 

1  in. 

1    in. 

1    in 

LOO 

100 

100 

.•'in     1 0    200 

100 

10H 

200    400 

687 

+ 

+ 

+ 

(1 

i,         i, 

0 

0 

0 

0       0 

696 

+ 

+ 

II 

0       0 

II 

0 

II 

II     II 

711S 

+ 

o 

(1 

II     (1 

II 

0 

0 

0       0 

+ 

I)     1) 

ll 

o 

0 

0      0 

Sl«, 

+ 

+ 

II     II 

+    o 

0 

0 

0       0 

86H 

+ 

+ 

0 

0        0 

II 

0 

0 

0       0 

1,028 

+ 

+ 

II     ... 

...         0 

0    ... 

+ 

+ 

6 

0        0 

6 

0 

0       0 

+ 

(1 

0 

ii        0        0        0 

I' 

0 

0       0 

286 

'1 

0 

0 

+ 

+      +       +      0 

0 

0 

0       0 

:m 

0 

0 

0 

+ 

+       +00 

0 

1) 

0       0 

414 

0 

+ 

+    +    ...    11 

0 

0       0 

468 

0 

0 

0 

+ 

+      000 

0 

0 

0       0 

56S 

ii 

0 

0 

0+0 

(I 

0 

0       0 

832 

0 

0 

0 

+ 

+      +00 

0 

0 

0       0 

704 

0 

0 

0 

+ 

+       000 

II 

'I 

0       0 

0 

0 

0 

+       000 

0 

0 

0       0 

737 

0 

0 

0 

+ 

+      000 

0 

0 

0       0 

845 

II 

0 

0 

+      0+0 

0 

0 

0      0 

841 

1) 

0 

+       ...        11        0 

0 

II     ... 

1 

0 

0 

0       0...+ 

0 

0      0 

142 

(1 

0 

(I         (I          :-       + 

+ 

0 

0       0 

206 

0 

0 

II 

0      ...       +      0 

II 

0      ... 

1,118 

0 

0 

0 

0       0+      + 

+ 

6 

0       0 

0 

0 

0 

-1 

no      +     o 

II 

0 

0       0 

285 

0 

0      ... 

l» 

+ 

:tS7 

6 

0 

II 

+ 

0 

u      o 

'I 

+ 

0 

IIS 

0 

0 

(1 

+ 

0 

II     (1 

II 

o 

567 

II 

0 

0 

+ 

II 

(1     1) 

II 

+ 

■ 

61 '1 

n 

l> 

0 

+ 

II     II 

II 

+ 

fl 

(1 

1 

II 

■limit   this  i' 


complete  agglutination. 
partial  agglutination. 
no  agglutination 


With  these  two  sera,  therefore,  30  "f  the  16  strains  were  clearly 
accounted  for  in  Gordon's  Bcheme.  When  tin-  remaining  16 
strain-*  were  tested,  ii  were  round  t.p  agglutinate  only  or  chiefly 
with  Type  1 1  erum,  while  6  trains  were  found  to  agglutinate 
only  or  chiefly  with  Type  III  Berum, 


Thus  all  of  our  cerebl 
i  mi  -i  four  "  tj  pe  ' 
agglutinate 


r-spinal  -train-  reacted  to  one  ox  more 
md  none  were  found  to  fail  t.> 
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\  stud)   >'f  the  table  will  show  that  the  tyj  tion 

indicated  i  ■  upon  a  quantitative  basis,  and  that  there 

!  itjonship  :  raps.     Thus,  Tj  pe  1 

■ 

1  in  l'  ■  also  slight  i  v  l'\  pe  11 

si  rum     Type  l\  constantly  agglutinated  i>\  Type  II 

scrum,  oft*  -         Types  II  and  I U  i  are  not 

ither  two  a 
Prom  these  results  it  would  appear  that  Type  lii  is 
which    produces   a    serum    capable   <<i   agglutinating    itself   and 
I.  and  thai   Type   11    Berum  if 
II   and   [V.     Types   I  and   IV  Etera  are  more  "  sp< 
ontain   less  group  agglutinins,   since  they  have  no 
upon  the  other  types.     Thus,  in  general,  it   may  be  said  that 
lose  relationship  between  Types  I  and  III 
and  between  Types  II  and  IV.  and.  further,  that  Types  I  and  l\ 
are  the  more  highly  specialised  members  of  each  pair.     I;  1\  pi  -  I 
and  III  are  looked  upon  as  Group  A  and  Types  [V  and  II  as 
Group  B,  tin'  two  groups  will  be  Been  to  be  quite  sharply  di 
although  of  course  related,  and  these  maj    be  indeed  thi 
or  i  ppes  referred  to  by  other  authors. 
:  Ion,  however,  goes  farther  than  other  authors  and  claims 
that  each  ol   hi-  four  types  are  distinct,  although  it    may  be 
inferred  from  the  group  agglutinins  that  th<  ited,     This 

claim   he  supports   by  subjecting  the  -train-  to  absorption  of 

when  he  finds  thai  each  strain 
tinins  for  one  only  <>f  his  four  types,  and  thuf 
may  be  drawn  from  the  presence  of  group  affinitii 
found  in  tl  spinal  Quid  in  1 1 

one  only  <>f  four  relatively  di-tinct  groups 

\\  e  have  also  I  all  our  a\  ailabli 

I 

(.•)  Grouping 
In   the   following   table   (3)   are   given    I  hi 
ol  the  film  -era  with  I 

as  were  in  iluded  in  the  agglutination  table 
tinating  action  of  th<  i   Berum   upon 

then  compared    with   thai   of  the  unabeorbed,  and  the  ' 

•f  absoi  pi .  i  the 

table  by  the  aumtx  r  "f  pin*  signs 

The  "  type  "  ■  o  ici  used  in  this  experimenl  were  .i-  folli 
Type     I 

Type  HI       No.  1,118 
Type   l\        No    619. 

It    will   be   noticed   thai    the]    wercwin  evei 
strain-  from  !  for  t he  pr  duel    wof  I 

out  our  work  we  have  nol  maintain) 
the  Btand  u  When  .  i  j ■!  \ 
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of  suspension  we  select  any  regularly  agglutinating  and  absorbing 
strain  from  among  our  surviving  "  Btocks,"  and  ose  it  a<  the 
standard  for  the  time  being. 

It  is  Been  that  all  cocci  which  agglutinated  with  Type  I 
serum  absorbed  Type  I  agglutinins  strongly.  The  agglutinins 
of  other  types,  in  particular  of  Type  III.  were  not  absorbed. 
A  -li^'ht  absorption  of  Type  IV  agglutinins  by  No.  705  may  be 
disregarded. 

The  cocci  which  agglutinated  with  Type  II  serum,  and  not 
with  Type  I V,  absorbed  Type  1 1  agglul  Loins  <  mlj  I  Unfortunately, 
we  were  unable  to  tesl  ill  of  our  few  i  samples  of  Type  III  cocci, 
of  the  three  examined,  two  absorbed. Type  III  agglutinins  only 
and  one  absorbed  no  agglutinins. 


Table  3. 

Classification  of  Meningococci  by  Absorption. 


Sospanaiona  of 
cocci  bom 

■ 

Absorption  ol  agglotininfl  of  the  i 

,ur  types. 

crrebro-apinal 

fluid. 

No.  of  Case. 

Type  I 

Type   II. 

Typo   III. 

Type   IV. 

4 

+ 

+ 

0 

0 

0 

H 

- 

+ 

II 

(1 

0 

5 

+ 

+ 

II 

0 

0 

8 

4- 

II 

11 

0 

9 

343 

6 

0 

0 

186 

ii 

0 

0 

1 92 

+ 

o 

'1 

0 

i:i7 

+ 

ii 

(I 

0 

169 

+ 

ii 

0 

II 

ii 

o 

536 

+ 

'I 

0 

5G6 

+ 

0 

0 

0 

565 

+ 

u 

II 

0 

0 

II 

0 

+ 

ii 

II 

1' 

ii 

II 

0 

+ 

o 

II 

+ 

+ 

n 

II 

0 

ii 

II 

0 

ii 

II 

0 

0 

II 

0 

" 

0 

II 

0 

o 

0 

286 

0 

(1 

0 

II 

ii  t 

II 

IP 

II 

II 

0 

0 

II 

II 

II 

II 

0 

0 

18 


- 

■ 

■ 

1.                                 1! 

IV. 

0 

0 

841 


1 
Hi' 

1,118 


285 

0 

0 

II 

357 

o 

o 

11 

415 

0 

•  I 

" 

587 

0 

0 

S19 

0 

II 

1' 

0 

1' 

Fa  ■  •'  I'    82      In  : bis 

the  tit! 

absorption  ;  |     ;        rcdui  don  I 

nth  rhia  was  usually  tin-  Lira  ition 


The    coooi    which    agglutinated    with    T\ ;  ■     [\     -turn    all 
absorbed  Type  IV  agglutinins  fairrj  3tr 

Tims  each,  except  one,  oi  our  Btraina  >>t  m  a 
:  by  'in-  absorption  oi  agglutinin  method  fell  into  <<no  only 
nt  tin'  four  groups  of  Gordon,  Tin-"  groups  -.mi.-  sharply 
defined,  ami  no  coccus,  or  perhaps,  only  one  showed  any  tendent  y 
to  lie  in  an  intermediate  position  between  any  two  of  the  four 
typei 

Certain  investigations  have  been  carried  ■    I   with  tin-  rieu 
nf  determining  the  nature  of  tin  outstanding  coot  a     No  • 

Ni.  896  was  ;i  fatal  case  of  cerebro  spinal  f< 
spinal    linn  1    oontained    pus   ami    typical    meningococci 
lattt  i  .till  upon  our  llli    serum  agar  in  the  ord 

way,   and   when   tested   were  found   to  agglutinate  completely 
with  Type  1 1 1  serum  ami  Plaxner'i  pol  im  in  a  dilution 

of  l  in  .on  at  l.  i  |       \|.,iut  fourteen  daj  -  1  iter  Bubcultun 
made  from  tin  culture,  and  tin-  was  then  found  t,. 

i  with  a  long  chained  Btrept  \ 

roc'i   wen-   observed    in   the  original    films    The   culture 
purified,   and    •    itock   ol   cai  bobs*  d  made  up 

Owing  to  an  accident  the  -- 1  *  »■  k  culture  When 

sgclnti nations   were   nezl    i  irried   out    wi1  ...   thi> 

coccus  was  found   to  be  inagglutinal  the  four  "type" 


I1.) 

sera  (1  in  200),  but  still  agglutinable  with  Hexner's  serum  1  in  200 
and  partially  1  in  400.  No  absorption  of  agglutinin  from  the 
four  "  type "  sera  could  be  demonstrated  on  repeated 
The  unknown  coccus  absorbed  its  own  agglutinins  only  from 
Flexner's  serum.  In  order  to  throw  more  light  upon  this  coccus, 
its  agglutinogenic  action  was  tested  by  preparing  a  rabbit  by 
intravenous  injection.  \  serum  was  thus  obtained  which  was 
capable  of  agglutinating  No.  695  and  Type  III  cocci,  and  also 
to  a  slightly  less  extent  Type  I  cocci.  A  feeble  action  was 
observable  upon  Type  II  cocci,  and  nunc  1 1 [ » -r i  Type  IV  cocci. 

This  No.  095  serum  was  then  saturated  in  different  samples 
with  No.  C95  coccus  and  each  of  the  four  "  tj  i"  i  occi,  and  these 
saturated  samples  were  compared  with  an  unsaturated  sample 
as  regards  the  actions  upon  No.  695  coccus  and  the  'type" 
cocci. 

The  results  of  these  experiments  wen-  as  follows 

Saturation  with  Type   1  cocci  removed  agglutinins  for 
Type  I  completely,  and  BUghtly  for  Type  HI  and  No.  695. 
Saturation  with  Type  II  cocci  removed  agglutinins  for 
Type  II. 

Saturation  with  Type  III  cocci  removed  agglutinins  for 
Type  III  completely,  and  slightly  for  Type  I  and  No.  G95. 

Saturation  with  Type  IV  cocci  removed  agglutinins  for 
none. 

Saturation  with  No.  695  cocci  removed  agglutinins  for 
No.  095  and  Type  I  completely.  Type  III  was  unaffected. 
<  Mi  the  whole,  therefore,  it  would  appear  to  be  clear  that 
No.  898  i-  a  variant  from  the  Type  1  III  group.  From  its 
agglutinations,  and  also  it-  agglutinogenic  action,  it  would 
seem  to  be  more  closely  related  to  Type  III.  but  its  absorptive 
ai  tion  from  it-  own  serum  i-  more  suggestive  of  a  relationship  t" 
Type  I. 

From  these  results,  detailed  above,  we  fed  that  we  are  justified 
in  supporting  Gordon's  claim  that  practically  all  mening 
which   have   bci  n    found   t"   be  capable  of   producing   cerebro 
spinal  fever  can  be  demonstrated  to  belon  of  hi-  four 

_■ ps. 

Tin-  bcin-  BO,  it  inii-t  follow  that  practical!}  all  OOCCi  which 
cannot    be  shown  to  fall  into  one  of  hi-  four  groups    ire    incapable 

of  producing  cerebro-spinal  fever,  and  therefore  Gordon's  types 

In  reading  a  statement   of  this  character,  however,  caution 

In  some  cases    owing  to  a  temporary   inagglutin 

ability,  tin-  proof  of  the  "type"  of  ;i  coccus  max    be  difficult 

and   require  absorption   tesi        In   routine   practice   thee*    I 

•  ••ild  seldom  be  applied,  and  therefore  it  will  sometimes  oocui 

that  a  real  meningococcus  i-  not   pro  Gordon  typ 


and  i-  thui  •'  no  imp*  3  ich  incidi  a 

this  are  inevitable  under  tl  re  oi  work.  but  t. 

ions  as  to  invali  neither  do  they  materially 

•  from  the  impoi  I  idings. 

■  pidemiological    purpoi  i   in>i    mir- 

li>c>k    ii[MMi    the   pathogenic    mei  :    four 

types   but   rather  "f   :  ip  consisting  oi  two 

namely,    Types    I    and'  III  up    1    and 

Types    l\     md    II    constituting    Group    !l      The    relationships 

ed  by  the  agglutinal 

supported  by  a  number  oi  othi  - 
In-  detailed  later.     It  appears  to  be  tolerably  certain  thai  I 
two    groups    •  ■■! !•  jpond    to    the    "  m< 
meningococcj  "  of  other  authors. 
Noi 

In  tin -i: 

■ 

i  mi  thoils  u 

rilv   hold   '■'■ 

1    thus    dific 

■ 

similarity  bd  nd  the  IV-II  Gn 

wh<  ii 
whit  )i  litN  • 

.incl  tl 

■ 

compared  with  the  i  tse  with  which  such  I 
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'lend  themselves  to  agglutination,  ii    must    be  allowed  thai 
iir  ningocoi  bus  i    much  more  capricious 

This  irregularity  of  behaviour  is  confined  almost  entirely 
according  to  our  observations  to  Types  II  and  III.  which  we 
bave  described  as  sub-types  of  Groups  II  and  I 

One  of  thi   mosl  noticeable  features  is  the  frequenl  inagglutin- 

ability  of  these  c< i  upon  first  isolation  from  the  cerebro  spinal 

fluid  (dilution  of  serum,   l   in  200).     Among  our  Type  I  -train-; 
we  had  mi  examples  of  this  phenomenon,  while  one  Type  l\ 
(No.  619)  failed  at  first  to  agglutinate  with  Flexner's  polyvalent 
serum,  although  the  "  type  "  serum  reacted  normally. 

Among  the  Type  III  cocci  No.  2m;  f . < i I . -< I  to  agglutinate 
entirely  at  first  with  any  serum,  while  No.  I  agglutinated  with 
Flexner  serum  and  not  with  the  type  serum. 

Type  II  furnishes  most  examples  of  inagglutinability : — 

No.  286.  At  first  nil,  later  Type  I!  and  Flexner. 

No.  568.  At  first  nil,  later  Type  II  and  Flexner. 

No.  632.  At  first  nil,  later  Type  II  and  Flexner. 

No.  737.  At    first   nil  (slight   II).  later  Type   II    md 
Flexner. 

No    tit.  At  Hr-t  Flexner,  later  Type  II  and  Fl 

No.  704.     At  first  Flexner  (slight  □),  later  Type  II  and 
Flexi 

No.  168.     At  first  slight  Flexner  and  1 1     latei  Type  II 
and  Flexner. 

This   inagglutinability   does   not    depend   upon   feebleness  of 
-  taken  t'>  avoid  this  error,  but  feebleness 
is  undoubtedly   responsible  for  the  temporary  losses  "f  agglutin- 
ibility  observed  in  stock  cult  u:  i 

There  is  no  doubt  thai    aparl  from  recent  isolation  tin  i 
a  difference  in  the  agglutinabitity  "f  the  various  type-,  and  in 
this  i,  in  «!■  have  found  Types  II  and  III  to  I"-  mostly 

ai  fault. 

Type  II  appears  I  i  us  to  be  always  more  difficult  to  agglu- 
tinate than  the  others.  This  may  of  course  he  a  question  of  its 
value  a<  an  antigen,  Bince  we  have  i  da  -mini  which 

in  n-  -   rype  i  I  higher  than  I  in  400,  while  the  other 
common!]  reach  I  in  siin  or  more. 

We  have  required  to  prepare  tun  rabbits  only  with  Type  I 

■COCCI  (No,    166),  and  both  attained  a  title   I    m   son        Four  raliliits 

have  been  injected  with  Type  II      Two  animal-  with  No    '■'•  1 1 
reached  I  in   WO,  and  one  with  No.  m  also  reached  i  in  WO, 
while  .neither  only  reached  I  in  200     Two  animals  were  in 
with   \"    142  (Type  III     and  one  reached  1  in  800  and  the  other 
I    in    loo      .\    third   animal,    injected   with   a   Type    III 


("  Chace  ")  kindly  supplied  t<>  us  bj  Col.  M    h    G  ached 

1  in  BOO      Only  two  animals  were  treated  with  Type  l\     x 
and  N  i  619  mixed),  ;in<l  both  reached  1  in  B 

It  is  thus  Been  that   then-  is  a  tendency  foi   Typ<    II   » 
be  lower  in  titre  than  the  oth<  re. 

•  >n   the  other   hand   thru-   is   considerable   \  the 

agglutinability  of  the  differenl  Type   II   oocci  thema 

ompanying    table,    which    shows    a    Dumber   "f 

Tj  ["■  i  ted  "ii  by  one  Bei  tun. 


Variety  in  tin    AgglittinabUity  <</"  Typt  II   S 


s 

414 

B  train 

i  ir.  i 

1   ID  .'uo 

1    n.    • 

344 

-til 

ii 

(l 

II 

0 

Tut 

n 

0 

II 

0 

7:<7 

i  implete  agglutii 

■   pleti  agglutination 

N. .  1 1  '-      704  agglul 

It  in. iv  therefore  be  Baid  thai  the  agglutination  oi    Pyp    ll 

in  particular,  is  Bomewhal  capricious  upon  i i i  —  t   isolation 

f i •  'in  i  Ik  cerebri   spinal  fluid,  bit  that  this  characteristii    is  verj 

tet  Mm-  or  i «"  Bubcull  in.  - 

(i.       Fi  rim  ntation    7  ■ 

Fermentation  teste  were  carried  oul  on 
Btrains  of  meningococci  from  the  oerebro  spinal  Quid. 

For  tlii--  purpose  we  al  firsl  used  ordinary  serum  a^ir  <  ontain 
mil:  thi   ■  i  ami  litmus,  lint  upon  this  medium  the  results 

were  \<i\    inconstant   and  the  rapid  production  ol  alkali  often 
I  formed  b)   the  sugar  fermentation      We  later 
i.   ted   the    strains   upon   a   peptone   water   medium   containing 
1  |"  i  •  iin.  and  upon  thi-  th<'  results  wi  istanl 

;md  sharp, 

Our  test  sugars  were  glucose,  maltose  and 
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Tahj.k   6. 
Fermentation  Reactions  of  Cerebro-Spinal  Fluid  Strain*. 
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II 
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II 
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+ 
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(1 
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II 
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+ 
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+ 

0 

-f 

0 

0 

It  will  be  observed  that  all  of  these  -trains  fermented  glucose 

ami  maltose,  hut   not  sacchai  i  -■• 

We  hare  been  unable  t<>  confirm  the  statement  of  W.  .M. 
Sc.tt  (Reports  to  the  Local  Government  Board  on  Public  Health 
ami  Medical  Subjects,  X.s.  X<>.  101,  1916,  \>.  59)  thai  mei 

COCOJ    may    lie    roughly    divided    into    two    groups,    one    of    which 

usually  ferments  maltose  before  glucose  and  the  other  glucose 
before  maltose  \-  i-  seen  above,  all  of  our  strains  fermented 
maltose  before  glucose.  On  further  analysis  of  our  table, 
however,  there  i-  -one-  indication  of  a  subdivision  depending 
upon  •  be  fei  mentation  of  glu 

-in preferring  strains "  mostly  belong  to  what  he 

in-     Clayton  "  group,  ami  this  group  almost  certainly 
iponds  impel fectly  to  our  Group  1 1 

If.  now.  t  he  cases  tested  above  are  divided  up  into  t  wo  groups, 

Typet   I   and   I  I  I.  ami   I  V  and   II     and  then  the  degree  "f  feme 

oted  "ii  the  second  d  bh,  the  folio 

result  i 
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'I'm-: 
Fermt  >  Groups  1  at  '  II   v 


Slrun    No. 

Typo. 

n  of 
(•lucofte. 

1 

522 

I 

(i 

1 

0 

1  118 

111 

1 

1 

II 

I 

1  028 

1 

1 

1 

11 

M^i 

IV 

l\ 

11 

7.17 

II 

841 

II 

II 

II 

1\ 

It   is  thus  seen  thai   Group   II   (Types   IV  and   11     fermi 
glucose  in  the  majority  of  casee  more  Btronglj   than  Qroup  I 
and,   on    these   grounds,    this    Group    II    maj    be   descrih 
"  glucose  prefei  1 1 

'I'll.                  >..!-   little  practical  importance,  bul 
turther  evidence  of  the  i  orrei  tnesa  <>f  the  subdivision  of  m<  i 
into  two  main  •_• pa  and  tw"  sub  ^t.hi|i>. 

Ill        CAS!  BRO  SPDi  U     Fl  \  I  B 

i       tin    Bacteriological  Dia 

The  onlj    satisfactory  direcl    method  of  diagnosing  cerebro 

spinal  fever  bacteriologically  is  bj  the  demonstration  '>f  

in  the  cerebro  spinal  fluid.     The  suggestion  has  been  made 

however,  thai  in  cases  where  tin-  method  fails  the  patii  tit's  w  rum 

maj  show  positive  agglutination  t"  stock  suspensions  i>f  mi  Dingo 

and,    further,    thai    suspicious  cases   maj    In-   proved    l>_\ 

growing  tin  i  oi  i  i  from  the  nasopharynx 

of  Uu  cerebro  tpinal  fluid,     The  phj 
ranee  ol  th<    cerebro-spinal  fluid  from  a  •  ebro 

spinal  fever  is  verj   variable      Sometimes  i1  maj  almosl  appeal 
iu8,  9  hill-  in  "i hi  i  i  ases  there  may  I"   r 
\    specimen   should  always   l»-  centrifuged  and   the  deposil 
stained  bj  •■inn   ind  also  bj  carbol  thionin      Mi 

hod  « hen  not  disco\  erabli   by  I 
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the  staining  being  much  more  intense.  The  thionin  film  Le 
examined,  and  if  meningococci  are  found  the  staining  reaction 
i-  confirmed  by  examination  of  the  Gram  film.  It  is  often 
necessary  to  search  for  a  considerable  time  before  any  cocci 
are  found.  They  are  mostly  extra-cellular,  Bparsely  -uttered 
through  the  film,  but  sometimes  "f  course  thej  may  have  the 
appearance  of  ( ronococci. 

The  discovery  of  Gram  negative  diplococci  in  a  film  is  for 
practical  purposes  sufficiently  diagnostic  <>f  cerebro  -pinal  fever, 
in  spite  of  the  fact  thai  other  gram  negative  cocci  have  been 
said  to  cause  meningitis.  In  .ill  our  cases,  however,  we  have 
id  to  confirmation  by  culture,  and  in  every  instance  in  which 
we  have  found  meningococci  in  the  film  we  succeeded  in  isolating 
the  .-train.  Sometimes  a  case  has  been  met  with  in  which 
the  meningococcus  has  been  isolated  on  culture  from  a  perfectly 
clear  Huid.  containing  a  very  alight  excess  of  cells  and  no  visible 
meningococci. 

Xo.  S41.  A  perfectly  clear  fluid  containing  only  •'!-  poly- 
morphs and  o  lymphocytes  per  c.mm.  ;  no  cocci  seen  in  films. 
Culture  "M  rib.  serum  agar  produced  one  or  two  colonies  of 
meningococci,  which  proved  to  be  Type  II  by  agglutination 
tesl  - 

When  the  cerebro  spinal  Huid  is  dear  it  i-  necessary  to 
establish  the  presence  of  a  meningitis,  before  discarding  the  case 
i-  ihj.ii  i\  e,  bj  an  accurate  cell  counl . 

During  the  past  season  we  have  examined  19  cases  of  cerebro- 
spinal fever,  and  meningococci  were  isolated  in  16  cases. 
The  details  of  the  negative  cases  are  as  follows 

i     No     136      Cerebro-spinal   Muni  opalescent,  containing 
polymorphonuclear  and  endothelial  cells.     No  certain 
meningococci   were  -ecu.   but   possibly  one.     Cultures 
remained  sterile. 
(Ji  No    978      Cerebro-spinal  fluid  clear,  but  contained  a 
few  polymorphonuclear  cells.     No  meningococci  were 
n.     <  'ultiires  remained  sterile. 
(:(i  No.    B4?      Cerebro-spinal    Huid    thick.     Polymorpho 
nuclear  and  endothelial  cells.     No  meningococci  Been 
( lultures  remained  sterile. 
The  clinical  condition  of  these  men  was  suggestive  "f  cerebro 
spinal  fever,  and  the  state  of  the  cerebro-spinal  fluid  was  con 
:   with  this  disease.     Therefore,  although  not  proved,  the) 
mi;.    I"-  accepted  u  cases      It   is  thus  seen  that   mening 
pable  of  hem-  grown  from  the  great  majority  of  these  • 
-in-  ••  in  <>nl\  :'.  instances  in  19  did  we  fail 

(/<)   Examination  of  tfu  /'■•  im  for  agglutinins.     It    has 

been  suggested  that  the  serum  "f  a  patient  Buffering  from  cerebro 

spinal  fever  may  be  tested  for  agglutinins  against  the  meningo 

coccus,  but  it  i-  doubtful  whether  this  method  of  diagnosis  has 

•n-i\e  ii  m  it 
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Flack  (Medical  Research  Committer 
p.  41)  records  thai  h<  tested  I  ■  • 

found  in  tt-  pinal  fluid)  and  obtained  specdfii    agglutina- 

tion    by    the  ordinary  macroscopic  method  up  to  ■  dilation  of 
l  in  40  t<>  l  in  !"■  I  he  fifth  and  tenth  day  after  the  onset 

of  tin  '  tested  tin-  method  in  tweh  • 

followt  lard   suspension   of   meningococci   "f  the 

type  as  tint  infectb  -  :  — 


Agglui 


Result  w 

dilutions  ol 

put 

ent'» 

»r  rum — 

•  niter 

No.  of  C**p. 

ryp». 

on*'  " 

1 

i  in  ■::■ 

1 

H 

Q 

632 

11 

0 

0 

566 
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0 

11 

ii 

0 

ii  I 

11 
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11 

567 

[V 

(1 

'1 

17 

415 

1\ 

II 

633 

1 

II 

16 

1 

o 

17 

;:i7 

II 

0 

II 

705 

1 

0 

II 

IV 

II 

17 

Control 

Prom  these  results  we  rnnsl   conclude  thai   this  method  of 
diagnosis  if  \  aim 

'  • .  nation  qf  tin  pai 

l'"l.n  k  (Mi  Elesearcl    «  ommitti 

Uo    ■"..   p     U)  iii-    stated  thai   all  oases  of  cerebro-spinal 
have  menii  the  throal   in  the  earliest     I  ol  the 

\.ii,iiK     excluding   those   of   bis   cases   in   which   no 
menin  "'  grown  from  the  oerebro  Bpinal  Quid 

thai    thirty-one  cases  of  the  dinoanri  bad    mt  in   the 

throal   invariably,  although  on  one  occasion  the  meni 

tlirn.it  was  of  i  differenl  type  to  that  of  the  cerebro 
fluid. 

II.-  therefore  com  ludes  thai  "  in  cases  in  whit  h  the  1 1  n  bro 
spinal   iliii'l   i-   al    flrsl    indeterminate  mi<  i  or  from 

which  .i  growth  ol  tl  is  nol  obtained    a  gi 

of    i  In     mi  from    the    na  dingly 

helpful  in  making  a  diagnosis  "     1m  other  woi 
meningitis  of  uncertain  origin  are  dbagnosi 
i(  menii  ited  from  the  t  h 


We  ourselves  are  unable  to  confirm  Flack'a  results  as  to  the 
nit    [>i   -i-iK-e  of  meningococci  in  the  throat,   because  our 
swabs  were  taken  on  the  average  nine  days  after  onset,  while 
Flack  took  his  much  earlier. 

Rather  less  than  half  of  our  thirty  four  cases  showed  meningo- 
cocci in  the  throat. 

On  general  grounds,  however,  it  would  appear  very  probable 
that  meningococci  are  constantly  present  in  the  throat  as  stated 
by  Flack  ;  nevertheless,  we  doubt  whether  this  fact  can  be  taken 
a-  being  practically  diagnostic  in  certain  cases  We  have  found 
on  three  occasions  during  the  past  year  that  between  6  and  7  per 
cent,  of  normal  persona  carried  meningococci  in  the  throat, 
and  this  proportion  is  sufficiently  high  to  vitiate  an  indirect 
diagnosis  of  t hi- 

An  element  of  doubt  as  to  the  correctness  of  the  diagnosis 
must  always  exist,  and  t f i i-  i-  undesirable  in  the  Navy  where  a 
positive  diagnosis  may  affed  the  movement-  of  hundreds  of  men. 

It    will   be  observed  that  in    Flack's  series  of  fifty-nine  i 
diagnosed  as  cerebro-spinal  fever,  no  meningococci  were  isolated 
from  the  cerebro-spinal  Quid  in  nineteen,  while  in  our  serii 
fortj  nine  casea  we  failed    to  grow   the  cocci  on  thn 
only 

2.     Similar  and  Bacteriological  Type. 

Fori  ro-spinal   fever,    proved    by    isolation 

of  the  meningococcus  from  the  cerebro-spinal  fluid,  have  been 
observed  during  the  past  season.  Three  further  cases  in  which 
no   in  i    were   found    were   eon-id'  red    to    be   cerebro- 

spinal fever  on  clinical  grounds. 

The  incidence  of  the  differenl  types  was  as  follows: — 

Type     I      24  c 

II.     II      ,. 

Ill         i 
..  I  III        l      .. 
..      I\.       i 

It  i-  thus  Been  thai  Type  I   predominated  considerably,     If 

the    related    typec    are    taken    together,    namely,    Types    I   111 

ui'l   Typec    l\    M    (17   cases)    it    i-   dear,    that   the 

'  meningo    ■     i       in  this  outbreak  was  almost  twice  as  common 

:;.     Distribution. 

The  following  i-  the  distribution  "f  the   forty-six   cast 

meningitis  with  p  pinal  fluid  : 
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In  order  to  compare  the  "rati-"  .if  diaeaa   in  th<   i    \  Lrioua 
establishments  it  is  necessary  to  know  roughly  the  population. 
The  following  figures  represent  the  sU  eping  capacity,  nol 
the  totals  on  the  books  oi  tin-  various    establishmi  i  ■ 
Population  <>f  "  overflow  Bhips     represents  <\  i 
R.N.  Barraoks 
R.N.  <  Samp 
Forton  Barracks 
Bastney  Barraoks 

It    is    now    ooticeajble    that,    although    the    Bleeping    accom 
tion  nf  the  Royal  Naval  Barracks  was  only  three  times  aa 
thai    "f   tli<-   "overflow"   Bhips,   the   actual   cases   "t 
cerebro  spinal  fevei  «.  re  six  times  as  numerous 

Further,  the  sleeping  accommodation  <>f  (!  Block  is  'r,  and 
\<;  !n>  less  than  fifteen  oases  occurred  in  this  one  block.     If  this 
block  i-  omitted  from  the  figures  for  the  Barracks,  the  in< 
•  •f  the  disease  in  this  establishment  i-  then  found  to  be  practically 
tin  Bame  as  in  the  "  overflow  ships 

The  Bpeoial  susceptibility  of  the  Royal   Naval    Barracks  is 
due  therefore  t.>  the   presence  "f  *•    Block,   and  tin-   building 
does  nol  differ  in  any  way  from  the  others  except  in  it-  population. 
New  entrii        are  mi     ed  in  1  his  block 

These  figures  also  make  it  clear  thai  there  is  do  reason  to 
Che  outbreak  of  an  epidemic  in  a  ship  even  an  old  ship  anj  mure 
than  hi  a  hygienic  shore  establishment 

The  in.  idenoe  in  on«  of  the  Marine  establishments  « 
than   in   the   other,   and   always   li a-   been   greatei      Th< 
however,   no  obvious   difference   between   these   establish] 
than  the  presence  oi  recruits  al  Bastney. 
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The   evidence   brought   forward    in    this    section,    therefore, 
indicates  that  the  most  important  factor  in  the  development  of 
cerebro-spinal  fever  in  tin-  Navy  .it   Portsmouth  is  the  pre 
■  >f   '  new  entries  "  and  "  recruits,"  and  not  the  differing  conditions 
nt  hygiene  in  the  various  establishments. 

The  special  susceptibility  of  "new  entries"  obviously  leads 
to  t lie  question  of  age  in  the  next  section. 

4.     The  effect  of  Agt   >ii><i  Length  of   - 

[n  the  previous  Bection  it  appears  that  the  fact  of  "  new  entry  " 
i-  most  important  in  connection  with  the  occurrence  of  cerebro- 
spinal fever,  but  to  some  extent,  of  course,  "new  entry"  is 
synonymous  with  youth. 

The  following  hat  shows  the  number  of  cases  which  occurred 
at  different  a'_r>  -  and  the  number  of  these  that  were  "new 
entries  "  : — 


Age. 

No.  of  Ohm 

No.  of  New 
Kntriea. 

in 

•J 

0 

17 

1 

1 

IS 

•_';< 

21 

1" 

6 

5 

21 

1 

t 

22 

1 

1 

•j:< 

1 

1 

24 

1 

1 

29 

4 

4 

32 

1 

0 

36 

1 

1 

38 

1 

0 

44 

1 

0 

46 

1 

55 

1 

0 

46 

36 

This  h-t  shows  the  large  number  "f  "new  entries"  am 
the  affected  nun  Under  the  term  "new  entrj  "  are  included 
only  those  men  who  have  been  in  the  service  for  a  few  ds 
al  most  a  few  week-  There  are.  ot  course  largt  numbers  of 
men  aged  18,  19  or  20  who  entered  the  service  several  months 
hut  these  are  not  included  as  "  new  entries,"  and  among 
tip  Be  onlj  three  oases  "f  cerebro  spinal  fever  occurred 

Then-  is  therefore  reason  to  rappose  that  the  factor  "f  youth 
alone  i  tial 

iderable   proportion   of   i'.-i-is   oe.urrcd   among 

who   were  qo1    quite  young,   but    whether  this 

proportion  imong  elderlj  "new  entries"  than  among 

elderly    nun    who    li.nl    Keen    in    the    service    for    some    little    time 

it  is  impossible  to  bb}  .     We  have  no  i         Is  of  f  "a  w 


entries,"  t-ut  it  would  be  incorrect  to  imagine  that  the] 
all  <i nit ■•  young      Most   oi  them   wen  _     I   it    ire    In. 

to  Buppoee  thai  ap  to  the  age  of  30  at  least    the   i 
f    the   new    entries   differed    markedly   from   tliat    <<f   the 
I  population.      Neither  have  we 
the   avi  "f      new    entries"   differed   \<-i\    much 

thai  >>f  tin-  majority  "f  other  men  in  the  various  establishments. 

\\  e  '  hi  r  I  opinion  that  I 

i-  much  more  importanl  in  the  causation  >>f  the  d 
than  the  fait  oi  being  young.     Bon   this  factor  operates  it  i- 

difficult   t<<  Buggesl      s"i >f  the  men  no  doubt   are  hi 

from  distant  non-populous  parte  "f  tin-  oountrj  ami  are  i. 
together   with   town   dwellers   infected   with   bacteria   t"   which 
tin-  former  an-   not    accustomed      Others,   again,   ate   in 
physical  condition,  ill  fed.  and  liable  t"  infections  when  exp 

Chart  No.  1  sh<>u-  tin-  number  "f  cases  "f  cerebro-spinal 
fever  which  occurred  every  week  during  the  BeasoD  A  similar 
curve  fur  1916  i-  superimposed 

The  firai     i  i  of  the  J  *-  *  l « v  17  season  was  observed  on  Oct 
28th,  and  •  :  ■•!!  November  20th      From  this  time 

occurred    pi.  ticallj    every    week,    increasing    in    numbei 
climax    about    tin     end    <>f    February       After    tin-    date    the 
number  <>f  cases  rapidly  declined  to  zero  about    tin-   beginning 
->f   May.  hut  a  secondary  Bmall  rise  took  place  during  thi 
■  •f   May  and  June     The  last  admitted 

•  m  June  '-' ith 

It  will  he  noticed  that  tin-  milder  outbreak  "f   1915  16  had 
a  verj  > 1 1 1 1 1 1 . i r  seasonal  course.     It  Btarted  over  two  months 
hut  the  Bummit  was  onlj  about  a  fortnight  lab  t  than  in  1916  it 
whili-   the  ends  coincide  closely   if   we  disregard   thi 

use  in    1916    IT.      There   I-   thus   a  will  drlu 

among  tin  far  as  the  height  >>f  tin-  outbn 

cerned,   but   the  -tart   and  the  end  >>l  tin-  outbreak   ma} 

ing  to  thi'  annual  -•  v«  ritj 

In  t'hait  J  i<  depicted  the  Beaaonal  incidence  oi  the  "  types 
comprising  the  outbreak  of  1916  it 

It  will  I"-  Been  that  tin-  Type  I   III  group  alone 
f,n  the  whole  «'f  the  cases  at  the  beginning  and  the  end  "f  the 
outbreak,  and  further  that   they  predominated  throughout   the 

The  Typ    IV   II  group  merelj  broke  oul  info 
number  •••'  the  epidemii   w  i-  well  established. 

It  would  therefore  appeal  thai 

I  V    !  I 
ltoui>  (Parameni 
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(\.     The  presence  of  Meningococci  in  (he  Throats  of  ' 
(a)  After  Ike  onset  of  symptoms. — Thirty-four  cases  in  our 
series  bear  upon  this  question.     In  accordance  with  the  regula- 
tion-;   these    men,     upon    recovery,    were    swabbed    once    every 
fourteen  days  for  >ix  months,  every  opportunity  was  therefore 
•  nt  t"  disclose  chronic  carriers. 
Jn   K!  of  these  men   no  meningococci    were    found,   while  in 
21  meningococci  were  present.     On  further  examination,  however, 
it  is  seen  that  •',  of  these  latter  carried  cocci  differing  from  till- 
ing strain,  and  for  the  purposes  of  this  comparison  must 
be  con  idered  negative.     Thus,  rather  more  than  half  of  the  cases 
showed  no  meningococci  on  repeated  examination. 

This  result  is  in  genera]  accord  with  those  of  previous  worl 
but  it  has  been  stated  that  if  the  examination  is  made  in  the 
early  stages  of  the  disease  the  meningococcus   may   be  found 
ally  always.     From  i  '  cases  (Medical  Research  Com- 

mittee Spec.  Rep.  Series,  No.  :;.  j>j >.  12  3),  excluding  those  in 
which  no  meningococci  were  found  in  the  cerebro-spinal  fluid, 
it  is  seen  that  31  cases  of  the  disease  had  meningococci  in  the 
throat,  and  30  of  these  the  same  type  of  meningococcus.  As  a 
routine  Flack  Bwabbed  hi-  ease-  at  the  tine  nt  the  lumbar 
puncture.  Unfortunately  we  win-  unable  to  do  this,  and 
therefore  we  have  analysed  our  materia]  to  determine  the 
importance  of  tins  (actor  (Table  10). 

The  firsl  swab  was  made  on  the  average  nine  day-  alter  onset  ; 

in  the  negative  cases,  11  days:  and  iii  the  positive  8  days. 
This  difference  of  three  d  1  •  -  signifies  nothing  I  be  positive 

did  no'  j,,-,.,,   positive  until  nineteen  days  en  the  average. 
Th(         gui  nut   lend  support  t'>  tin-  new  of  the 

n  \  nt  early  Bwabbing. 
On  the  other  hand,  tla  re  i-  some  evidence  that  moreposil 
air-  obtained  on  the  first  swab  than  on  subsequenl  swabs,  while 
3  cases  were  positive  on  the  firsl  swab  only. 

10. 

77-  //   tic    Tin-  ■  <ps. 


Whirl,  Swabs 

POH.I 


Finn 

Swab 

(day*  (days 

•iter 

onset  i.  onset;. 
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III 


I 

_ 

•J  J 

IS 

II 

II 

0 

16 

ii 

20 

11 

s 

11 
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11 
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Sll 
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IV 
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i 

1.118 
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1 
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IV 
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g 
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'« 

ii 
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1  1 

II 

II 
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•J 

0 

15 
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15 

II 
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15 
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K.rsi 
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4 

i 

9 

:i 

5 

•' 

19 

15 

54 

M 
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II 

14 

•Jl 

II 

11 

19 

34 

i 

2 

a 

.i 

r  13  negative  in  i 

L ' 5  p 

t  when  1m  sw.it>  u 

1st  s«.ii>  w.is  made  in  n< 
1 1  d 

win  n  1st  sw.il>  w.is  made  in  i 

.■.  ben  (■•■Sim. 
I 

■ 
3rd  sw.ili  21  da; 

1    w.. 

1      W    I 

1      W.I 


On  general  ground-  it  would  appear  highly  probable  th.it 
meningococci  exist  in  the  nasopharynx  in  the  early  stages  of 
the  disease  almost  invariable  as  Btated  by  Flack,  and  from  our 
'  and  those  of  others  it  is  clear  that  in  most  cases  the  cocci 
rapidly  disappear.  This  suggests  a  mild  infection,  and  certainly 
in  our  positive  cases  the  degree  of  growth  was  much  inferior  to 
that  obtained  from  most  carriers  indeed,  only  one  or  two 
colonies  were  usually  detected,  The  average  time  during  which 
our  positive  cases  gave  positive  swabs  was  one  and  a  half  months, 
which  is  also  the  average  period  during  which  our  ordinary 
carriers  remained  positive  It  might,  therefore,  be  thought  thai 
the  case"  carriers  were  jusl  as  persistent  as  ordinary  carriers 
In  reality  there  is  a  difference.  The  ordinary  carriers  were  not 
examined  aftei  they  had  remained  negative  for  three  weeks, 
hut  in  •  }  were  examined  for  six  month-  and  therefore  there  was 
a  much  greater  chance  of  finding  the  cocci  in  the  latter.  If  the 
ire  considered  on  the  Bame  basis  as  the  carriers,  the  average 

riod  i-   reduced  to  one  month. 

(I>)  Before  On   onset  of  symptoms.     We  have  had  the  unique 

experience  of  having  tested  26of  our  cases  before  the  onset  of  the 

disease  (Table  1 1 ).  These  tests  were  performed  on  each  individual 

at  an  interval  varying  between  two  and  seventy  five  days  before 

the  onset.     The  result  was  in  every  instance  negative.     0n< 

was    examined    three    times    and    one    twice.     This    finding    is 

import  use  it    indicate-   thai    the  cases  can   seldom  he 

-  of  meningococci  before  the  onset,  and  the  period  of  time 

intervening  between  the  acquisition  "i  th<   coccus  and  the  onset 

disease  must  usually  be  Bhorl 

From  our  observations  upon  this  matter  we  conclude  thai 

irebro  spinal  fever  is  not  as  Gordon  (.Medical  Research  Committee 

!:■  p    Series,  No.  '■'<.  p.  19)  states     "  an  instance  <>f  a  carrier 

ping    the    disease"     bul    an    instance    "f    a    non-carrier 

acquiring  meningococci  which  rapidly  spread  beyond  the  confines 

of    the    nasopharynx    and    produce    the    disease.*     No    doubl 

meningococci  may  !»■  cultivated  from  the  nasopharynx  at  this 

constantly,  bul  these  rapidly  disappear  and  very  few  indivi- 

i  aleecence. 


ls»l 7.  II.  7JSi  that  be  did  not  use  the  term 

.1  cm  Publii    Health  and  Medical  Subjects 
I     1917,  ]  sumption  whi<  li  is 
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A   lu.'.    proportion   <>f   work    upon   cerebro-spinal   [era 
been  nth  the  study  >>f  meningococci  from  the 

pharynx   of  carriere      The   identification   "f   meningococci   with 
I  from  the  throat  was  a  matter  of  great  difficulty, 
and  even,  in  tin-  view  "f  some,  impossible.     This  was  due  to  the 

■  er  by  which  the  mi 
mighl  be  differentiated  from  other  very  similar  tmonly 

found  in  the  tlir  • 

at  a  glance  as  not   being  menii  -it   others  have  been 

bed  whii  b  i    i  mble  the  m  is  i  losely      "« 

trivial  biological  differences  they  are,  howei 

In  tlv  agglutination  teel  as  elaborated  by  Gordon  we  have 

if  whirl)  the  relationship  <>f  unknown 

cocci  to  meningoi  oci  i  m  ly  be  established  in  the  great  majority  of 
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1.     Nasopharyngeal  Strains  of  Meningococci. 

We  have  isolated  over  500  strains  <>f  meningococci  from  the 
nasopharynx  during  the  pasl  season,  and  the  following  Bections 
indicate  their  characters  as  found  bom  a  close  study  of  100 
cultures. 

(a)  Agglutination  reactions  and  absorption  tests.  —The  whole 
of  the  strains  classified  below  were  provisionally  diagnosed  as 
meningococci,  as  a  result  of  the  positive  agglutination  test  in  a 
dilution  1  in  200.  We  may  point  out  that  in  addition  to  the 
four  "  type  "  sera  we  have  used  as  a  routine  Flexner'a  polyvalent 
anti-meningococcus  serum,  in  the  hope  that  this  serum  would 
prove  to  be  suitable  for  use  alone  and  thus  save  considerable 
labour.  We  also  found  thai  occasionally  this  serum  gave  a 
sharper  agglutination  of  true  meningococei  than  the  type  sera, 
and,  further,  nasopharyngeal  strains  wen-  often  met  with  which 
agglutinated  with  Flexner'a  scrum  but  not  with  (Jordon"s.  This 
phenomenon  was  not  unknown  with  true  meningococci  upon 
certain  occasions,  and  thus  we  hesitated  to  exclude  these 
"  Flexner  "  Btrains  without  further  examination. 

In  the  following  table  (12)  the  whole  of  these  strains  are 
arranged  according  to  their  agglutination  reactions,  and  in  the 
same  table  are  given  the  results  of  confirmatory  absorption 
teste  : — 

Table  12 
Agglutination  and  Absorption  Tests  of  Nasopharyngeal  Strains 
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n      ii 
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Table  12     continued. 


ination. 
1  in  200. 
I.       II.     III.     IV. 


Type  by  Absorption. 
I.  II.  III. 


Type  II  and  IV  Agglutinations — contd. 
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It  will  be  observed  that  the  cocci  which  agglutinate 

only  one  of  Gordon's  four  sera  arc  proved  by  absorption 
to  belong  to  the  type  indicated  by  the  agglutination.     Slight 
rved,   namely,   two  type  absorption 
in  the  case  of  No-.  59  and  34  and  n<>  absorption  with  N 

As  with  the  inal  strains,  it  i<  not   uncommon  to 

observe  agglutination  occurring  with  two  related  sera,  namely, 
Types  I  and  III.  and  I V  and  1 1     When  this  occurred  with  «  i 
spinal    strains    it    was    shown    that    double    agglutinations    with 

1  and  III   scrum  always  indicated    type   I   cocei,  or 
with  Type  II  and  IV  serum,    Type  IV  coeci.     This  was  also  the 

with  the  (1. nihil-  agglutination  of  nasopharyngeal  strains 
Twenty-one  cultures  with  Types  II  and  IV  agglutinations  wen 
examined,  and  only  two.  Nos.  431  and  407,  showed  more  al 
timi  of  Type  II  agglutinins  than  Type  IV.     These  tr. 
not.    however,    quite    conclusive,    since    very    little    absoi 

red  in  either       We  were  unable  t"  repeal   the  teste 
tables    show    a    slighl    difference    between    nasopharyngeal    and 
cerebi  'rain-   in'  tin-  occurrence   "f   double    absorption 

tin-  double  agglutination  group  of  nasopharyngeal  sti 
h  examples  are  Bhown  on  the  table  ol 
strain-.  Nevertheless,  this  phenomenon  has  sometimes  been 
iiii-i  with  among  these  -tram-  It  will  be  understood  that  this 
absorption  i-  very  Blight.  We  only  found  "in-  instance  through- 
out tin-  wh  ■!  double  agglutination  taking  place  with 
unrelated  - 

Thi  684,  \\h"  was  found  to  In-  a  carrier  of 

a  mei  i  like  organism  on  March  7th,  L917.    This  a 

agglutin  k1    d  completely  with  Type  I.  II  and  IV  sera  in  a  dilution 

of  1  in  ii"".  On  the  :i  1st  of  the  same  month  an  identical  result 
wa-  obtained  from  a  new  swab  On  13th  April  a  new  swab  wai 
taken,  and  three  separate  colonies  agglutinated  with  the 
following  result : — 
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On  the  26th  April  nine  different  colonies  were   in 

as  follows  : — 


Sera     1  in  200. 
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It  is  thus  seen  that  upon  two  occasions  a  pure  Type  I  co 
was  cultivated  from  the  throat,  and.  on  all  others,  cocci  giving 
the  reactions  of  the  Type  T-1TI  croup  and  the  Type  IV-II  group. 
These  group  reactions  were  clearly  due  to  the  presence  of  cocci, 
belonging  to  Types  I  and  IV.  This  was  proved  by  absorption 
tests,  colonies  No.  5,  G  and  7  all  absorbing  the  agglutinins  for 
Type  I  and  Type  IV  completely. 

It  is  of  interest  to  speculate  upon  the  question  whether  this 
phenomenon  was  due  to  a  double  infection  of  the  man's  naso- 
pharynx or  whether  the  infection  was  due  to  an  abnormal  coccus 
which  combined  the  charact*  rs  of  the  two  groups. 

The  fact  that  upon  two  occasions  a  pure  Type  I  coccus  was 
found  a  double  infection,   but,  on  the  other  hand,  it 

own  (|>.  57)  that  there  is  a  marked  antagonism  between 
the  two  types  in  question,  and  it  is  unlikely  that  they  would 
survive  together  in  the  nasopharynx  It  is  also  unlikely  that 
in  fourteen  different  isolated  colonies  a  type  would  have  been 
found  separate  on  two  occasions  only. 

It  seems  to  us  to  be  more  probable  that  these  colonies  eontained 

icus  only,  namely,  a  mixed  type,  giving  the  characters  of 

I  and  IV  to  a  variable  extent  at  different  times. 

Turning  to  the  consideration  of  the  Btrains  shown  on  Table  12 

lutinating  with   I  rum  only,  forty  one  in  number, 

we    lmci    several    matters    of    interest      Some   of    these   cocci 

al.  orb  agglutinins  from  Qordon'i  type  sen  and  Borne  do  not. 

h  do   belong  exclusively  to  the  IV-II  croup.     Sixteen 

of  the  forty-one  cocci   show  absorption  of  "  tyj  itinin, 

and  of  I  rag  to  Type  II  r. 1  ■    I V 

Prom   these  result-  we  are  forced  to  conclude  that,   while 

Flexner's    serum    agglutinates    true    meningococci    practically 

alwaj  with   this  serum  cannot    be  taken  as 

of  epidem  .  very 

u  of  throat  strains  which  are  agglutinated 

by  it  cannot 
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On  tin    other  hand,   this  serum   undoubtedly   indicates  toe 

inmber  <>f  Type  IV  II  strain-  which  would 

not  r  by  Gordon's  monovi  It  may  be  that 

rum  is  prepared  from  a  wider  i  ktigens  than  are 

found    in    this    country,    or.    which    is    mure    probable,    that    the 

i  animal  with  a  number  "f  different  anl 

production  <>f  "  group  "  affinities  which 

tep  the  b  :  I  he  pathog 

I  i  I  consideration  "f  these  results  it  is  clear  that 

it  in  the  nasopharynx  which  do  not 

ditlcr  in  any  important  particular  of  agglutination  or  absorption 

from  true  cerebro-spinal  strains,  and  thus  these  oo  ci  mv 

icci,      (  »n    the   other   hand 
.r  in  mind  that  a  number  of  CO  ist   in 

the  nasopharynx  which  have  much  similarity  to  meningococci 
in  cultural  teste,  and  which  may  indeed  be  undeveloped  members 
of  the  meningococcus  group.  They  are.  however  sufficiently 
atypical  t->  fail  to  react  to  the  •■  te  t"  which  epidemic 

meningococci   react,   and   thut   cannol    be   accepted   a>   sucb   for 
' :   isee 
/•'>  rmt  ntation  '■  ■'       Fermental  ioi 
nut    on   forty-four  cultures   from   the   nasopharynx,    which 
ted  in  the  ordinary  routine  as  being  probablj  mei 
\  :  u  i  ulturee  ><l  gram  negal  •    i  were  also  in<  tuded 

which,   from   the  appearance  of  the  colonies,   did   not    - 
mening  Phe  sugars  used  were  glucose,  maltose  and 

Phe  ■  en    in    the   foil  ■ 
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Table  13.     continued. 


!    Day. 

I  iiiy. 

3 

Daj 

i 

I  »y». 

a.    M. 

s. 

a 

M 

s. 

* 

•■ 

B. 

ASA 

IV   (J  || 

II 

r 

II 

II 

21 13 

0 

+ 

II 

0 

IS.S 

li 

0     li 

II 

0 

u 

-to 

II 

II 

0 

0 

II 

153 

ll 

0    0 

0 

0 

II 

107 

II 

0    0 

0 

'1 

II 

II 

414a 

H 

II 

'1 

II 

I.S7 

" 

0     0 

0 

II 

II 

185 

II 

II 

0 

0 

II 

II 

0 

'I 

1) 

II 

268 

II 

0    0 

0 

0 

II 

253 

II 

0 

0 

0 

52 

0 

0 

II 

0 

64 

■  r      N    \ 

'1 

'I 

" 

'1 

61 

Flexnei  i ' . 

0    + 

0 

+ 

+ 

0 

II 

113 

II.-. 

i,    0 

0 

+ 

0 

+ 

0 

0 

623 

II'    Ml'    I         \       \ 

0      + 

II 

0 

+ 

II 

0 

196 

fglnti  nation 

0 

+ 

II 

110 

■ 

0 

1) 

-> 

0 

'■ 

117 

■  l'Iui  anat  i<  .n 

0 

II 

+ 

+ 

0 

0 

1,250 

(1 

+ 

0 

1 

II 

19 

'I 

+ 

+ 

H 

+  + 

IMS 

111.11 

0 

+ 

+ 

+ 

;gluti  nation 

0 

'I 

0 

(H| 

(i     0 

II 

II 

0 

II 

0 

1,247 

glutination 

II     II 

1! 

II 

II 

II 

" 

II 

II     II 

1.249 

No  agglutii 

Not  the  word  "  1 

1"    numeral  indicates    that    the    culture  with 

mean  "  nor    ; 
with  1 

11 


In  the  above  table  it  is  Been  thai 

3  Tj  pe  I  strains  fei  mented  both  glu 

1.1 
12  Type  I\'  Btrainc  f<  rmented  both  glu 

nut   -.11  1  li  ;  ■ 

1    II. \in  i    strain*     absorbing  Type    IV     fermented    both 
glucose  and  maltose,  bul  not  Bacchai 
in  Type  II  strains  fermented  both  glucose  u  d 

lint 

1    I'  bsorbing   Type    il     fermt 

glu<  '.-.■  and  in  il' —   bul  n 


i  |. '.  fermented 

•..I  maltose,  l>nt 
glutinating  strains  fermented  both  glucose  and 
.■ 

g  strains  fermented  glu  -<■  and 

.  Non  igglutinating    strains    fermented    neither    glu 
mal 
Thus,    thirty    strains    of    "epidemic"    menu  i 
examined,    and    all    gave    th<-    same    fermentatio 
from  the  cerebro  spina]  fluid. 
in  addition  to  these,   four  Btrains  which  agglutinated  with 
Flexner's  serum  but  «li<l  ntit  absorb  agglutinins  t"i  "epidemic" 

and  also  f"ur  Btrains  <>f  meuingococcus-like  bs 
which  ili>l  nut  agglutinate  with  any  serum,  also  gave  the 
fermenl  tions, 

cultures  in   %v } i i«  ■  1 »  the  colonies  mora  or  less  resembled 
tho  e  of  the  meningococcus,  Imt  did  no!  agglutinate  gave  <lr 
fermentation  reactions  from  the  meningococcus. 

It    i<   thus  clear  thai    Gram.m  which    give    the 

fermentation  reactions  of  meningococci  are  not  all  meningo 
in  the  I  they  are  epidemic  -trains,  although  they  may 

be  members  <>f  a  meninj  [roup. 

We  were  unable  to  demonstrate  any  differentiation  i>f  i 
pharyngeal  cocci  into  "glucose  preferring"  -train-,  a-  was  th< 
Mth  the  cerebro  spinal  fluid  Btrains. 

< ■■  <  ral    eharactt re.    The    general 
pharyngeal  meningococci  appear  t"  as  t.i  be  identical  with  I 
of  cerebro-spinal   -train-      Variation   in  character  does   not    in 
oui  experience   •  greater  extenl  among  the  former  than 

the  latter      It  is,  however,  possible  thai  -mall  relatively  0] 
colonies  in  the  primary  culture  arc  commoner  from  the 
pharynx  than  from  the  cerebro  spinal  tlui<l 

2.     1  '■! 

Hitherto  the  majority  <>f  examinations  ol  throats  f"i  meningo 

have  l d  made  in  men  who  have  been  mora  or  less  in 

contact  with  a  case  of  the  disease,  and  it  has  often  1 n  assumed 

that   my  positive  cases  found  have  had  some  relationship  with 
the  case       \    imaller  number  "1  examinations  ol   non-contacts 
dii  ited  a  i  <■<  tain  proport  i<  in  "t  posit 
population,  and  therefore  it   has  become  unci 
t'>  what  extent  there  is  any  causal  connection  betwei 
posith  e  i  onl 

I  •  880  non  contacts  "f  b  nding  the 

•  >  tnent  "f  Si    Bai  tholomew      Hospi 

in  the  laboratory  <>f  the  Local  Go>  ernmi  nt  Board 


I>v   Eastwood  and  Griffith,  meningococci  were  foun 

13*52  per  cent,    the  cases  being  distributed  as  follows: — 


No.  of  Cases. 


Period  of  Examination. 


[00 
100 

11.(1 

S.I 
Hill 

100 


April  1 9th,    1915 

\;.nl     19th     May     6th,    L915 

May       6th  -June    7th,    1915 

1915 

22nd,  [915 

1916 

5th,   1916 
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(Reports   to  the    Local   Government    Board,    1916,    New   Si 

No.  Nil,  p.  38,  and  1917,  No.  114.  p.  7.) 

We  have  had  the  opportunity  of  paying  great   attention  to 
the  examination  of  non-contacts,  and  every  day  throughout  the 
we  have  examined  the  throats  <-f  "  new  entries  "  into  the 
Navy.     We  have  thu>  been  able  to  carry  out  an  actual  i 
of  carriers  through  all  seasons. 

The  determination  of  the  type  of  the  nasopharyngi 
often  has  an  important   bearing  upon  the  epidemiology  "f  the 

(o)  Tht    results   oj    !  nation   of  all  types   of  person. — 

The  following  table  (14)  gives  the  actual  figures  and  results  of 

caraination  of  tin-  throats  of  all  "new  entries,     together 

with  the  tyj t  coccus  in  the  cerebro-spinal  fluid  of  all  cases 

and  the  types  in  the  nasopharynx  <>f   ill  contactf 

All  results  arc  given  in  a  chronological  form,  and  calculated  per 

week  from  the  beginning  of  the  -•■ 
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In  compiling  this  table  it  has  been  rtain 

i     \\  •  bave  omitted  rather  over  60  per  cent  oftheFli 
types  from  the  table  on  the  ground  that,  as  shown  on 

■  at  least  half  <>f  such  -train-  are  i »< »t  "  epidi 
menii  I  i  establish   tin-  fact    by  absorption 

clearly  impossible  in  all  ca* 
I  •,■•-■       i -.  -    which   agglutinated   with   two  sera   have 
ed   under  one  type      A-  shown  on 
igglutinating  with  Types  1  and  111  sera  b< 
Type  I.  while  cocci  agglutinating  with  Types  II  and  IV 
probably  all   belong   to  Type   IV.    Tiny   have, 
therefore,  hen  entered  according  to  this  plan,  it  being 
impossible  to  make  absorption  tests  in  so  man] 
It    should    l><-    observed    that    close    contacts    wi  n 
examined  twice,  and  remote  i  ont  w  ts  once.     These  tu 
t  herefore  oot  directly  i  omp  u 

\h)   Tin    remits   oj   On    examination   of  The 

aew  entries     were  men  from  ill  parts  of  the  country  and  "f  all 
tip  bo   ii.  but  they  also  included  a  few  hundreds  <•: 
men  who  were  recruited  for  i  certain  purpo 

Thej   were  examined  within  a  verj   ahort  timi  into 

barracks;     usuallj    twenty-four  hours  after,    but    sometimes  as 
-  four  days      ["he  longer  interval  was  unavoidable  during 
the  earlier  part  t >f  the  season  owing  to  pressure  "t 
the  Bystem  was  completely  organised 

During  the  latter  half  >>f  the  season  special  efl  made 

tn   keep  these   men   segregated   from   the   rest    of   th< 
before  the  Bwab  was  taken      I'p  to  that  time  thi 
and  Lneffi  cti  it  ion  only. 

<  >n  the  whole  i1  is  oonsidered  that  these  men  can  !  iv<   been 
influenced  b  conditions  to  aver}     I    hi  i  thus 

nii\  be  reckoned  to  be  ■>  fail  sample  of  the  general  population 

It  will  be  observed  from  the  table  that  1  1,618  d  type 

were  examined  during  the  year,  and  that  t"i  can 
were  found  (       2*7  pi  i  cent 
This   rigun    .done   has,    however,    1 1 1 1 1« •  significance,   since    it 
i-  obvious  that  a  marked  seasonal  fluctuation  in  the  im 

In  <hari  3  the  seasonal  incidence  is  shown  graphically, 
the  above  figures   being  calculated   as   percentage   positive    p<  r 
during   the  season      Thosi  (unknown 

t\  pi  i  m  the  table  are  here  omitted 

Several  point-  of  interest  may  be  observed  in  this  chart. 

In    November,    1916,    when   the  examinations    were   -t 

there  were  aln  idj   a  number  of  carriers  among      new   enl 

umbei  increased  up  to  a  summit  in    I  ifter  which 

the    1:  tended    to   diminish    until    April      l! 

however,   then    wa     actually    a   greatei    incidei  it    any 

other   time      During   June,   July   and    Vugust    the   numb) 
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positive  carriers  f<-ll  away  to  zero,  and   remained  at   or  about 
this  level.     The  weekly  percentage  never  reached  7    bul  on  three 
none  fell  bet  ween  6  and  7. 

A  further  analysis  of  this  curve  .t"  Bhow  the  fluctuations  in 
tin  differenl  types  of  meningococci  in  the  throats  during  this 
period,  is  also  interesting  Chart   i 

The  unknown  types  arc  omitted  from  these  curves  also- 
With  regard  to  the  other  types  we  have  thought  it  inadvisable 
to  subdivide  them  into  the  fmir  but  have  retained  them  in 
two  groups,  namely  Types  I  and  III  and  Types  IVand  II  Coo 
much  error,  owing  t<>  the  smallness  of  the  numbers,  would 
been  involved  in  a  further  subdivision.  With  regard  to 
the  Flexnei  strains  these  have  all  been  included  with  the  Types 
IV  and  II  strains,  on  the  grounds  indicated  on  |>.  ■'!'••. 

Prom  these  i  urves  n  i-  seen  thai  the  epidemic  <>f  Type  1  and 
111   strains  was  present   in  November,    1916,  and  maintaii 
stead]  iat"  until  tin-  cud  of  February.     At  this  time  the  epidemic 
i  and  sporadic  instances  only  of  this  infection  were  observed 
after  this  date 

With  regard  to  the  Type  IV  and  il  -train-  these  were 
much  commoner  throughout,  and  maintained  their  incid 
curve  for  a  considerable  time  after  the  Type  I  and  III  strains 
had  disappeared.  Iimim:  the  end  of  March  and  the  beginning  of 
April  the  curve  fell  somewhat,  only  to  be  followed  by  a  pronounced 
rise  in  May  and  June.  After  this  exacerbation  the  curve  fell 
t>>  zero,  and  afterwards  maintained  a  very  low  rate.  The  most 
marked  features  of  this  charl  arc  therefore,  the  two  well  main 
tained  exacerbations  in  the  "  carrier  rate  nf  the-  two  groi 
meningococci.  The  Type  IV  II  group  appears  to  be  constantly 
presenl  throughout  the  year  in  small  numbers,  and  then,  during 
winter  and  spring,  a  v<i\  marked  increase  in  the  rate  takes  place. 
In  the  present  instance  there  is  some  probability  that  the  rise  in 
the  i  irly  summer  is  abnormal,  and  that  the  epidemic  usually 
ends  in  April.  The  Type  I  III  group  runs  a  similar  course 
hut.  being  much  more  scarce,  practically  dies  out  in  summer 
and  autumn  altogether.  Onlj  sporadic  examples  "f  these  types 
an-  observed  after  February. 

/■•   remit  of  the  examination  of  a  Throughout  this 

work  contacts  ot  re  reckoned  to  be  the  members  "f  the 

mess  "  nf  the  • 

The    men    who    -at     at     meal-    un    each    side    of    the    ca-e    and 

opposite,    and    any    special    friend-,    were    classed    as       close" 
!  he\  usually  numbered  -i\  men      The  test  "f  the  mess 
namely,  about   seventeen  men.  and  anyone  else  who  had  been 
in  direct  contact  were  "  remote     cont 

I     ii    bhii    classifii  ition   i-   purel]    artificial   i-  obvious   when 
ition    of   a    naval    barracks    i-    considered       \t    the 
Naval  Ban  Portsmouth,  whence  came  the  majority 

i  >f  niir  oases,  the  men  lived  in      rooms  "  of  Mi  persons       I 


rooms  are  divided  into  two  halves  03    .1  metal  rack,  in 

towed  the  men-  kit  and  hammocks.     Thi  com- 

munication for  men  round  the  ends  of  this  rack,  and  of 

it  ill"  1  the 

centre  of  each  half  room  run-  a  row  of  three  tables 

(at  that  time]  twenty  f"iir  men  at  each.     Hard  table  U 

<>r  unit  for  'l"!ii  isation,  and  the  hamj 

at    night    over  1 1  j < -  area   occupied   by   each    mes  In 

-mil  a  room  the  actual  members  oi  a  man'-  mi 

very  little  more  in  contact  than  the  reel  >'f  the  room. 

The      close     contact-      of      till  and 

immediately    Bwabbed.     The  positives  w<  1 

the  negatives  -w  in  before  discharge  from  qt 

The   remote   1  1  of    quarantined,    but    were   all 

swabbed  once-  onlj    on  the  day  following  the  f  the 

1 

\\  hen  a  case  occurred  in  a  ship  in  harboui  the  -  im< 
tion  held.  I>nt  in  these  than 

of  contact  and  thai  present  in  the  barracks 

The  ships  «i  i  3  "overflow   ships"  to  thi 

and  wen-  old,  hut  quite  apart  from  the  age  "f  the-  ship  I 
fen    infection  must   always  appear  to  be  excellent   c.n  thi 

deck-. 

In   the  1  11  the-  nther  hand,  the  rooms  ai     modern 

ami    roomy.     They    have    the   appearance    which    i-   comi 
ited  with  healthiness 
The  type  of  man  examined  «a-  almost  exactly  thi 

the    "new    eutne-.''    in    fact,    many    I 

shoi  1 1\  before  upon  enl  rj 

It   will  be  Been  from  Table   11  that   29i 
examini  d,  and  B09  remote. 

1  ."••  1  per  cent    of  the  1  lose  1  ontai  I  - 
cent     cf   the   remote.    These   figures  •!"   ■  urate 

comparison  between  the  two  types,  sinci 
contact  -  wen  examined  t  w  ice      The  | 

positive  when  calculated  upon  the  first  swab  there 

1-   onlj    a    slightlj    greater   incidenoe   of   positivi 
■  ontact -  t han  iinii'iij  remote. 

The    figures    involved    are    too    -mall    to    dl.'W     a    CU1 

■  d  incidence,  bul  it  will  he  tolerablj  cleai    that 
incidence  exists 

pi  I    for   "  new    enl 

::        I    comparison   !■•  !"■•  •  n 

and  thni  found  in  ill- 

When    a    case    "f    ■  '  I  ■  1  'I  o  -pinal    f<  \  and    -wal 

taken  from  the  throats  of  the  contacts,  a  certain  numl 
contacts  are  found  to  be  carrying  meningoi 
assumed  that   then 

the  c  a-e  of  f  •  \  er  and   the  positn  e 


J'.l 

fchi      'types"  of  the   different  cocci   we   have,    howei 
able  i"    tow  that  tbifl  is  far  from  being  the  case,  a<  was 
ted. 
I'm    the    purpose    "f    the   following   calculations    only 
"Gordon  "  types  are  counted,  and  in  the  case  of  close  conl 
only  t  he  first  Bwab, 

We    have    tabulated    the    positive    contacts    of    every 

!i  on<  infei  ted  with  ;i  coccus  <>f  the  same 

Phe  result  is  as  follows  : — 

Tabi  '  I  fied  from  Tabl 

Showing  tl"  Relationship  between  if"  typt  •  and  tht  typt 

of  !)■'   <  'on  tads. 


■  ■  atacts. 


lu-rnotv  Oontacta. 


Date. 

Total. 

tiv. 

tivo 
eamp 
type. 

live 
differ. 

ent 
typo. 

Total. 

Poai- 

ii..  . 

Poei. 

in. 

-   .!!    • 

I1M 

type. 

1916 

24th  30th 

2 

1 

1 

7il.           11 

1 

1 

1 

1 

'J 

i '.  •       8th  14th         l" 

1 

1 

15 

1 

1 

p..      15th   2 

•1 

1 

1 

0 

Di       22nd  28th 

5 

4 

1 

1 

29th    Jan. 

2 

1 

-1 

4 

IS 

■_• 

55 

7 

:t 

4 

[an      19th  'J.^Hi 

IS 

"l 

■» 

1 

l 

12 

2 

1 

1 

1 

l 

I  i  1.      2nd 

19 

3 

1 

4 

4 

2 

4 

I 

I  •  I,     16th  22n  i        :<l 

3 

1 

■j 

125 

7 

l 

I  •  1.     23rd   M 

i   • 

1 

1 

1 

0 

2 

1 

1 

- 

•J 

Mai 

11 

11 

M  a 

0 

\t.iil 

15 

3 

:< 

7 

:< 

4 

: 

:< 

0 

1 

1 

1 

1 

11 

■l 

0 

!5th  m  i            .; 

ip 

19 

2 

Till            7 

1 

1 

0 

28th 

... 

12 

n 

31 

15 

16 

17 

■    ■    :  .    ■  ■ 

54 

2-1 

Tli'  •  'Titl    results    of    imj 

table 

r  ball  tin-  posil 

•  in  the  nasopl 
being  "f  :i  diffi  renl  ' 

Clo  I   the 

-nil'   •  than  ;  ortion 

of  :.n  to  21. 

The  number  "f  m<  i  mi  indiffen  n  ictly 

me,  h hether  t bej  are  cloa 
It  i<  clear  from  these  figures  thai  there  are  a  number  of  positive 

cte  in  the  neighbour] I  of  a  case  which  have  no 

relation  to  the  case,  and  aimplj  repn  Benl  the  normal  distribution 
nf  carriers  in  t  In-  community  in  \\  hich  t  he  case  oo  urred      Further, 
some  "f  tli'1  remote  contacts  who  happened  t.i  carry  th< 
(2- 1   per  cent  I  must  ;A  ■•>  really  he! 
'  carrier  population,  and  therefore  tin-  number  <>f  positive 

•  contacts  who  have  any  n-al  causal  connection  with  the 
case  must  l><-  practically  nil. 

In   other   words,    the    positive    rei  m    hardly 

inything  more  than  tin-  carrier  rate  which  happened 
tn  prevail  in  that  community  at  the  time  ■•(  the  onset    >f  the 
The  carrier  rate,  therefore,  in  the  vicinity  of  a  case  mu 
at  least  5-6  per  cent.,  ami  probably  7  per  cent.     It  i-  comparable 

rate  "f  .'<•  i  per  cent,  over  the  same  period  among 
entries,"   representing  the  general   population      It    i<   madi 
ol  men  who  cannot  have  obtained  the  infection  from  the 
and  therefore  it  follows  thai  in  the  ricinity  of  a  case  there  must 
high  rate  for  all  t  v ■[>•  - 
We    have    insufficient    material    on    which    to  the 

imong  unaffected  mi  therefore  we  do  m>t   know 

\\ hither  the  high  rate  <>f  7  per 
in  only  associated  with  a  i 

Turning  to  the  close  contacts  we  find  that   these 

ae  tj  pe  as  I  he  i  use  than  the  remote  ooi 
but  indeed  the  difference  is  not  great  (5-0    2-1)      It  is   hov. 

-nme  frDin  thi*  figure  thai  then    is  more 
ciinnei  tion  bet  ween  the  case  an  ■ 
i  id  a  n  mote  contact . 

i      Tin   U  ngth  of  I 

When   anj    man   was  finiiiii   to  be  carrying   mening h   in 

the  nasopharj  ro  isolation 

he    lived  ii  ided    into 

t  luce  sepai  i  «■>  nf  w  hich  u  > iers 

pied  bj    men  who 
to  have  meningoi  occi  in  I  he  t  h 
and  the  other  th  upied  bj   I 

i  ere,  f"i  the  moment 


Ail  carrier-  were  examined  once  a  week. 
During  the  first  half  of  the  season  carriers  were  returned  to 
barracks  after  they  had  registered  two  negatives  in  the  camp 
they  were  then  required  to  -how  two  more  negatives  he-fore  they 
could  be  drafted.     It   was,  however,  found  thai   bo  many  men 
relapsed  after  returning  I  •  thai    for  safety  and  con- 

nce  all  four  negatives   wer<  I   in   the  camp.     <)n 

discharge,  the  men  were  then  considered  cured. 

The  following  figuri     (Table  16)  relate  to  360  men,  all  carriers 
of    pure    "Gordon"   types.    "  Flexnei  excluded. 

.veil-  all  under  various  form-  <>f  local  tment. 

■  men  are  classified  according  to  tin-  number  <>f  months 
they  remained  in  quarantine.  The  average  time  in  each  monthly 
group  i     ■    mo  id  bob         *  iugh  the  mouth.     Thus,  men 

falling  in  the   I  5  months  group  are  assumed  to  have  been  in 

imp  for  4i  month-.     Prom  tin-  thi    actual  period  po 
is  obtained  by  subtracting  the  three  weeks  which  the  men  pass 
in  the  final  negative  section.     A  man  in  the    ;   5  months  group 
i  fore  assumed  to  have-  been  positive  for  fifteen  weeks, 

Table  16. 

'/7<     '     /.•'      '   '/'  n        •  ■  Posii 


ihly 

N<>.  of  Men 

Quuruntinctl  for 

those  periods. 

No.  "f  Month* 
losl    ill 

Quarantine. 

No.  of  Wetks 
the*. 

Positive. 

1 

1 26 

TJ*. 

126 

1     '_' 

129 

258 

2  :* 

71 

177 

497 

:t   t 

38 

133 

418 

1    s 

_'5 

112 

37S 

s  6 

8 

it 

152 

6-7 

I 

■:r, 

7    S 

- 

IS 

-1 

360 

1,972 

Sole. — Sevi  most  ctaronii   carriers  were  invalided  while  s-t ill 

.  .md  also  some  of  tin'  men  would  no  doubt  have  remained  i 

'        !     'II    I  lollt     Ml., lit  hi 

Iii  the  ■'!    t  month  group  ■'(  men  were  inval 
4— S  ..  I  mai 

5-6  ..  'a,'s 

„      6-7  ,.  wen 

7   8  , .  'A  i  ;  i  - 

it  will  he  Been  ih.it  360  men  were  under  obs<  •  ad  the 

in  quarantine  by  these  men  was   762  months, 

which  i    equivalenl  to  a  I"--  t"  'he  Navy  oi  tie-  work  of  five  men 

fur  twelve  years,     lie   actual  time  during  which  the  men  wen 

demonstrated  carriers  is  1,972  wi  13  months     Tin' 

.   "h   man   00   tin  mained   positive  for   1*3  months 


Tin  igure  (1-3  i  ■  ikeu 

as  the  dividing  line  between  mild  and  chronii  that  Lb 

the  men  iri  the  categories  1  month  and  1  to  '2  months 

may  In-  taken  as  mild  •  arri  i  this  tune  chronic  carrier-. 

There  were  21 2  mi  I  of  384    reeks, 

thus  the  average  time  positive  fur  a  mild  carriei  aths 

i  hn  .in.  carriers  1 1  M9  men    n  mained  positive  f.«r  1,588 
<>r  chronic  carriers  remained   positive,   on  1 1 1« -  average,   f<T  2*6 
months 

Prom    these    figures    it    appears   thai    more    than    half   the 
demonstrati  (rare  mild,  and  onlj   remained  posil 

fortnight.     If  the  analysis  i-  carried  a  In t U    further  it   u 
thai  i-,;  men  were  positive  f"i   I  week  only,  or  at  one  ""»™ 
'  I. .n  only.     Thus,  exactly  one  third  of  the  men  were  very  tra 
■  hi  it 

The  Bguree  for  chronic  I         me  extent  vitial 

by  the  fad   that   the  mosl   chronic  were  invalided  out  of  the 
f-         however,  quite  common  to  find  men  persisting 
1 1  hi  -  for  several  monl  hs 

5.      The   relation   between    the    Type   of  Coccus  awl   the    Length   of 

Tunr   run 

The  following  calculations  .in-  baaed  on  a  Bpecial  seri 
who  were  particularly  chronic  carriers,  and  in  which  the  • 
limn  .>f  carrying  <>n<-  coccus  was  proved  beyond  doubt. 

Various   inconsistences   in   totals   will   be   observed   betv 
Bguree  .mil  those  of  the  l.  this  depends  apon 

•' .  ■ 

(1)  The  time  of  carrying  hen  ted  from  the  time  of 
the  tirst  positive  Bwab  to  the  time  of  tfa 

Therefore,  a  man  positive  for  two  months  in  this  section  would 
usually  come  into  the  category   "3   i  months  in  quarantine" 

of  tli  ion. 

(2)  All   carriers   who   changed   their   type   or   carried    I 
undetermined    i>y    absorption    bests,    when    doubtful 

ted. 

<:<)  Cultures    from    the    chronic    carriers    who    l'i\.     pet-. 
res  when  examined  al  weekly  interval-  were  not  subj 

lutination    tests    On    every    occasion    I >ut    only    at    int. 

A  number  of  men  are  therefore  excluded  here,  or  then  period  of 
carrying  shortened  somewhat  be  of  their  final  positive 

tests  were  not  proved  by  agglutination 

The  following  table  (17)  -how  iped 

ding  to  the  type  of  menu  •'    in  the 

pharynx 


Table  17. 


The  total  .  umber  of  .!/<«  who  carried  Cocci  of  •  •  for 

Two  Months  or  ow  r. 


Type  I. 


Typo  II. 


Typo  111. 


1 

3 

a 

2     0 

H 

2 

2 

-'! 

2 

21 

4 

21 

8 

3 

9 

3 

3 

4 

2 

31 
3i 

4 

'! 

41 

5 

:::       ? 

l 

! 

3 

s 

6 

7 

5} 

1 

3  ' 

32 

94j 

0 

28 

96] 

I    •  il  number  of  men  found  to  be  carriers  ■>: 

n 

I  —  54  men. 
II      246     ., 
Ill        13     .. 
[V      108     .. 

of  these  sin .-..  0  be  chronic  carriers  : — 

I-     IS 
II — 13. 
Ill  —  0. 
i  V       25-9. 

It  will  be  seen  from  tin-  table  thai  in  the    sase  of  those  men 
I    with   Type    IV   coccus    the   percentage   which    I" 
ohronio  is  much  higher  than  in  the  oaae  of  those  infected  with 
Type  II   -25-9  pi  linsl  l.'t  per  cent      Among  the  Type  I 

carrier-  only  one  became  chronic,  giving  a  percent  ige  "f  is. 

Aa  far  u  Typ    1  mcerned  this  result  bean  out  the 

tlii!   tin    organism  1  •    ientiallj   a  pathogenic  type,  and  i 

likely  than  are  Types  II  and  IV  to  lead  a  prolonged  existence  in 
the  nasopharynx, 

Type  111  was  only  isolated  from  the  nasopharynx  on  thirl 

■  :  these  were  chronic  carriers      lie-  numbers 
are,  however,  tm>  small  to  form  anj  coi  nun. 


6.     Cross  Infection  of  Carritr^  leading  t<>  -;  Change  in  the  type  of 
th>   Meningococcus  infecting  the  Nasopharynx. 

In  order  to  be  able  to  prove  that  a  man  has  been  cross  inf< 

from  another  carrier,  it  Lb  necessary  tu  establish  definitely  thai 

he  has  become  a  carrier  of  a  type  of  cocoas  different  from  that 

fonnd  previously  in  hi-  Dasopharynx.     This  cannot  !»■  doni    by 

agglutination  when  the  two  cocci  in  question  are  i  Loselj  related. 

e,  difficult  to  !"•  quite  certain  by  agglutination 

that  a  Type  II  been  replaced  by  a  Type  IV,  l>ecause 

i  lit-  latter  i-  often  agglutinated  by  Type   II   serum     To  make 

quite   certain    it    would    be   necessary   u<   carrj    out    absorption 

but  tlii*.  i-  not  practicable  as  a  routine  and  therefore  we 

out   in  this  place  a  Dumber  of  possible  examples  of  the 

phenomenon. 

[n  Table  18  del  ren  of  nine  instances  of  cross  infection, 

[n  six  cases  Type  1  was  replaced  by  Type  tV,  intwoTypt   11 
replaced  by  Type  I.  and  in  one  Type  1  was  replaced  bj    rype  II 
rhere  is  thus  some  reason  to  suppose  that   rype  IV,  in  addition 
to  being  more  chronic  in  tin-  nasopharyni    if  actually  lial 
supplant  Type  I  in  the  nasopharynx. 
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7.     Antagonism  between  the  Various  Types  of  Meningococci  in  the 
opharynx. 

In  previous  sections  it  has  been  shown  that  Type  IV  cocci 
an-  more  liable  to  persisl  in  the  nasopharynx  for  a  Longer  time 
than  other  types.  It  baa  also  been  shown  that  Type  IV 
commonly  replace  other  cocci  in  the  throat.  It  therefore  appears 
that  Typo  IV  cocci  are  to  some  extent  antagonistic  or  destructive 
to  other  types  of  cocci. 

We  have  attempted  to  demonstrate  this  experimentally. 

ICspi'.ruiir.nt  Suspensions  of  equal  opacity  were  made  up  of 
l'vpc-  I.  II  and  IV.  Equal  quantities  of  these  were  mixed 
together,  namely,  Types  I  and  IV  :  Types  I  and  II  :  and  Type-  II 
and  IV.  Bach  of  these  mixtures  were  then  cultivated  upon 
III>  serum  agar,  and  the  resulting  culture  (a)  submit ured  and 
made  into  a  suspension.  The  subculture  (b)  was  similarly 
treated,  and  thus  of  each  mixture  there  were  three  suspensions, 
A,  Fi  and  (',  representim:  three  ~u ! ••  ult  uros.  The-.-  suspension- 
Were  agglutinated  with  the  four  "type"  sera  (1  in  200),  and 
their  p  absorbing  "type"  agglutinin  tested. 


Atfk'lmiuations. 


II.      III.     IV. 


Types  I  i 


C  \  ...  0       0 

nd  IV  Jb  .. 

[C  ...        u       ii      0        + 


Abaorptio 


I 


.    \  +  +     +       ii  " 

J   i;  ...  —     —     —       +     +       +    -     -     ii  n 

I        o       ii        •     t-    +     +   +    +     0  0 


IV-J  B 


+    +   ■<■ 


The  experiment  Bhowe  that  Type  tV  displaced  Types  I  and  II 
from  the  culture  entirely,  while   1  j  i»  -   I  and   'I   grew   togethei 
ult     .  i  i ,!   rigour.     It   therefore  appears  to  Bupporl   tin 
that  Type  IV  hi      one-  power  of  overcoming  infections  by  tin- 

other  •  . 


9      /'.',•    Pathogenicity  of  thr   Variant   Type*  oj   Meningococci  in 
tht   Nasopharynx. 

It   i-  possible  to  bring  forward  ■  quantity  of  indirect   evidence 

which   strongly  suggests  thai    the   power  "f  producing  oerebro- 
Bpinal  fever  exercised  by  the  varioo  i     leoooi  in 

the  thr"  it  i-  \<-\  \  different 


If  each  of  the  fuur  types  of  meningococci  were  equally  liable 
to  infect,  tin  type  which  produced  most  cases  should  be  that 
which  i-  predominant  in  the  nasopharynx.  This  is.  however, 
fir  from  being  the  case. 

The  following  iigures  are  taken  from  Table  14,  from  the  week 
beginning  November  -4th,  1910,  to  the  week  beginning  June  '22nd, 
1917. 

Daring  this  time  there  were  44  cases,  and  in  -i'J  of  these  the 
type  was  determined.     They  were  as  follows  : — 
Type      I.     2.'i  cases       about  .53  per  i 
',,       II. —  1 1  25 

III.       3  7 

IV         6  ..  14 

Tiint  is  to  say.  there  were  I «  kx  as  many  Tj  pe  1  i  ases  as  Tj  pe  II. 
Now  take  the  incidence  of  these  t\  pee  in  the  general  population 
as   represented  by  the  "new  entries."     Daring  this  peril 
were  found  positive,  and  among  these  the  types  were  as  folio 

Type     I        i"  instanoee       iboul     I  i  t     of    the 

II       L70         ,,         =  about     58  '      <>f    the 

posh 
III        12        ,,        :    about      i    per    cent     of 

poeith 
1  v.      To        ,,  about    -j:»    pi  i    •  'in     of    the 

positn  ee 
That  is  to  Bay,  there  were  over  four  times  as  man)  carrii 
1 1  as  Tj  pe  1.  and  yet  Tj  pe  I  os 
pe  II. 
This  faol  seems  to  show  that  Type  I  cocci  an    much  more 
effective  producers  of  disease  than  Type   U  0     rimilar 

grounds,  Types  111  and  IV  would  aeem  to  be  lees  ii  ' 

I.  but   more  infective  than  T\  pi    II.  the  phenomenon  is 
•  striking  in  this  instance,  hoi  ■  the  numl 

is  hardl)  sufficient  to  warrant  an)  verj  definite  conclusion 
dnsl  these  deductions  concerning  the  infectivit)  of  Type  I 
it  may  be  argued  thai  the  cases  of  meningitis  do  not 
among  the  general  population,  bu1  in  situations  where  th 
a  concentration  of   n  ■< d   meningococci   | 

and  where,  perhaps,   I  \  pe  1  predomin 

If,  however,  Type  1  cocci  were  of  equal  pathogenicity  to 
Type  II,  in  order  to  produoe  the  number  of  cases  due  to  Type  1 
which  occurred,  the  number  of  Type  I  cocci  in  tin'  throat 
would  have  to  be  twio  it   is  Type  II  around  a  case     This 

howe\  BT,   is  found  not   to  I" 

Among  the  42  positive  close  contacts  we  found 
Type     I  about  19  pei  cent .  oi  thi 

II      23      .. 

III  0       . 

IV  II 


Among  the  62  positive  remote  contacts  we  found  : — 
Type     I.       5  cases       aboul     B  per  oent.  of  the  positi 

II      32  ..      51 

..      Ill         I      ..  ..1 

IV      24  -  38 

It  will  he  seen  from  these  figures  that,  in  spite  of  the  fact  tha 
cases  of  Type  I  are  twice  as  common  as  cases  of  Type  II,  in  th>' 
throats  of  the  contact-   Type    II    is   much  more  prevalent  than 
Type  I. 

Wo  can  therefore  only  conclude  that  Type  I  cocci  are  more 
pathogenic  than  Type  II. 

0.     The  length  of  Time  during  which  a  "Carrier"  may  be 
.V<  i"i in   and  yet  Relapse. 

This  is  a  very  important  subject  in  relation  to  the  treatment 
of  carriers  in  the  Services. 

The  object  of  the  treatment  of  carriers  is  to  remove  the 
meningococci  from  the  nasopharynx  permanently,  but  Bince  it 
is  not  practicable  to  prove  the  absence  of  the  cocci  over  a  long 
period  of  time,  it  is  necessary  to  fix  an  arbitrary  period  which 
shall  be  assumed  to  establish  a  cure. 

The  most  satisfactory  interval  has  nol  ye1  to  our  know! 
been  established.  In  the  \nny  two  negative  examinations  were 
taki-n  to  indicate  a  cure,  bul  in  the  Navy  al  one  time  ~ix  negative 
examinations  at  weekly  intervals  were  required.  At  the  beginning 
>>f  the  Mason  under  discussion  the  number  was  reduced  to  four, 
and  all  our  carriers  have  been  subjected  to  tin    standard. 

The  following  table  (19)  Bhows  the  number  of  men  who 
relapsed  after  the  attainment  of  different  numbers  of  negative 
swabs,  that  is  to  say.  the  number  of  men  who  were-  not  cured 
but  who  would  have  been  assumed  to  !"•  i  ored  bad  their  swabs 
been  accepted  as  the  index  of  on 

The  carriers  referred  to  were  all  infected  with  pure  "  <  cordon  " 
types. 

Tabu:    1" 
Thr  number  of  Carriers  who  Relapsed  after  different  numbers  of 

\i  '/'thr,      i 

cdned,  375 

"  • 

:(li     ||.T 

peed  .it  least  gative  swabs.     63 

16  pet  i  ent. 

•  least  once  after    4  negative  swabs   -    !:* 
S  -     5 

....  8  ..  =     4 

I  <  I 


The  men   who  relapsed  after  four  or  more  vah? 

are  not  comparable  with  the  others,  1  rj  few  nun  were 

examined  so  often.     Little  or  no  statistical  rata 
ted  from  tl  -.  but  it  is  certainly  remarkable  tfa 

many  relapses  occurred  in  bo  few 

Prom  this  table  it  is  clear  that  if  two  negative  swabi 
as  tin   index  of  cure,  no  less  than  36  per  oent.  of  the  nun  will  in 
fact  not  be  cured,  and  will  be  return)  I  immunity 

i  fon-  the;  wi  i'  It  is 

■il>o  clear   that    under  these  conditio]  rm   of 

lily    be   BUppOSed   to    have  ;i    value   wine!,    in 

realitj  it  do<  -  nol  po 

in.  if  tbtt  I  kSSumed  t> 

[6  per  cent,  of  the  carriers  will  1"   lost.     The  aumbei 
after  four  i  wabs  i>  not   known,  but  Bhould  r> 

in  per  ■ 

From   these   results   it    would   appear   that    if   tw 
-wah-  are  aco  pti  I   any  good  which  maj  have  followed  th- 

of  the  carriers  must   be  largely   neutralised,  while  if  four 
Jcen   the  loss  from   this  •  i  ■  rably 

■  d. 

The  intermittent   nature  of  the  carrying  of  many  of  th( 
i-    al  Bassetl  Smith,    Lynch    and 

(Journal  of  tin  Eoyal  Naval  Medical  Service,  LA 

10.     The  Treatment  of  Car'    • 

In  this  si  ire  indebted  to  t] 

;'    B   Walks    R  N.,  who  was  in  charge  of  the  carriers  during  their 
•  ion. 
Owing  to  the  large  number  i  luring  the 

to  attempt  to  Bterilise  thi   thro 
although  from  analogy  with  other  diseases,  the 
local  application  of  antiseptics  appeared  likely  to  be  OJ 
it  was  thi-.  i    trial      If   th< 

did  not  (1. -tin',  m  the  throat,  it  was  possible  that  it. 

night    prevent    thi    cross-infection   of   one    man   from    another. 
Further,  the  US    of  inhaling  room-  in  the    \nny  had  1  I 

ilte. 

In  I    treatment    of    this    sort    tin-re 

important    matter.-  to  bi  1 

(")     ' 

rhe  mi  thod  of  application  : 
The  index  of  cure. 

The  antisepti 
Chloramini  riflavine      I 

'  ,t<-  in  the  season  to 

t  ither  anl  acid  -nun 


several  others.     In  addition  to  these  we  administered  to  a  few 
men  a  placebo  in  the  form  of  tablets  >>f  formalin. 

The  method  of  application.  Chloxamine  T  was  applied  in  two 
different  ways : — 

In  an  inhaling  chamber,  the  drag  being  dispersed  ae  a 
fine  cloud  by  a  high  pressure  steam  jet.  This  apparatus  differed 
in  design  from  that  proposed  by  Col.  Gordon  for  the  Army. 
bn1  no  doubt  gave  similar  results.  A  5  per  cent,  solution  of 
Chloramine  T  was  used  in  the  reservoir  of  the  nebulizer;  this 
strength  was  found  to  give  ae  strong  an  atmosphere  of  chlorine 
want.  The  room  accommodated  about  ten  men.  and 
remained  therein  for  about  fifteen  minute-  per  diem.  They 
were  instructed  to  breathe  Btrongly  through  the  nose  during 
this  time,  but  there  was  no  way  to  ensure  that  these  orders  wen 
carried  out,  and  in  many  cases  they  probably  were  not. 

(b)  In  a  nasopharyngeal  spray.  This  was  a  glass  hand-spray 
made  by  one  of  us,  the  nozzle  of  which  was  readily  slipped 
through  the  mouth  into  the  nasopharynx.  Tun  or  three  pump- 
were  given  with  the  bellows,  and  the.  Chloramine  T  (2  per  ceni  | 
thus  oame  copiously  into  contacl  with  the  whole  nasopharynx 
and  often  dripped  from  the  anterior  nares.  Tin-  treatment  un- 
applied unci'  a  day. 

Acriflavine  (supplied  to  us  bj  the  Medical  Research  Committee) 
in  a  strength  of   I  in  500,  in  sail  solution,  was  applied  daily  with 

Mill       ll.l-l.pl,. 

The  other  antiseptics   mentioned    were   used   in   the   earliei 

of  tin    investigation.      They  were  all  applied  with  Parke 

Davi    &  Co         Glaseptic  "  nasal  spray,  until  the  drag  could  be 

fell  in  the  nasopharynx.     The  strength  of  boracic  acid  was  one 

drachm.to  the  pint,  of  carbolic  I  in  200,  ol  formalin  I  in  200 

of  pot  i  mate  i  in  i  

The  ind\  >  value  "f  these  antiseptic 

treatn  i  ry  largely  upon  what  end  it  i-  proposed  to 

achieve,  ami  the  exact  manner  in  whii  arried  out. 

In  general,  the  technique  is  to  apply  the  treatment  until  swaba 
from  the  ax  fail  t<i  reveal  the  meningococcus. 

The  m  in  i    then  looked  u]  I  bowever,  a 

number  "f  fallacies  which  musl  be  avoided. 

I    •     treal ment    musl    no!    I"-  a    continuously 

the  whole  peril  d  ol  quarantine  for    two 

reatmenl  if  applied  on  the  day  that  the    "  en  will 

directly  vitiate  the  o  suit  [lowed 

twentj  four  bom  be  swab  is 

ondly,  the  treatment   ii  applied  continuously  will  readily 

dimmish   the  number  <>f  mi  >   "i    reduoi    their  vitalit) 

it   thej    will  not   grow  in  culture,  but  when  treatment  is 

tl    i-   therefore 


' •  —  nii.il  nut  to  apply  treatment  continuously,  hut  to  give  the 
man  a  chance  of  relapsing  before  lie  is  said  to  he  cured. 
In  practice  the  routine  has  been  a>  follows  : — 

(l)  Upon  receipt,  a  positive  carriei  is  treated  once   . 
until  his  next  swab  1-  due,  that  1-  t<>  Bay,  until  -i\  days 
have  elapsed  since  the  first  swab.     In  practice  this  1- 
asually  one  < >r  two  days  treatment. 
j     treatment    ia   stopped   twenty  four   hours   before  the 
swab  i-  taken 

i'  i~  continued  after  tin-  swab  i~  taken  until  tin-  report 
■  ived. 
(4)  If  tlii-  i-  negative  treatmi  u1  ia  stopped,  and  if  the  man 
remains  negative  on  weekly  test,  no  further  treatment 
i-  given. 
■    It  the  report  La  positive,  treatment  i-  continued  until 
the  next  swab  is  due      More  recently  in  order  to  L'i\e 
the   "positives"  a   greatei   degree  oi   treatment     we 
have  swabbed  them  while  positive  every  fourteen  d 
instead  of  every   week.     <>n  ■   negative  Bwab   being 
obtained,  however,  we  reverted  to  the  weekly  testa 
{b)  A  certain  period  >>f  time  must  be  allowed  t<>  elapse  after 
i  negative  swab  ia  obtained  lief. .re  a  man  i-  Baid  to  be  cured,  in 
Girder  that  the  permanency  of  the  cure  maj  be  established. 

It  is  customary  for  a  certain  number  of  negative  swab 
fixed  intervals  ol  time  to  be  required  before  a  man  in  the  Servioet 
is  allowed  out  <>f  quarantine,  and  in  the  previous  seotion  we  have 
shown  that  tun  negative  Bwaba  ae  common!]  suggested  ia  in 
adequate,  while  the  Eour  negative  swaba  as  practised  in  the  Navj 
during  the  pasl  season  ia  much  more  Batisfactorj 

In  all  < >u!  cases,  therefore,  the  index  of  cure  baa  bean  four 
cutive  negative  Bwabs,  taken  at  weekl]   intervala      During 
the  whole  of  this  time  no  treatment  baa  been  applied  in' order 
that  ever\  opportunity  for  earl]  relapse  might  be  present 

77c  results  <</  treatment.  Owing  to  the  relatively  small 
number  "f  carriers,  and  to  the  fact  that  at  tir-t  the  treatment  n 
often  changed,  the  estimation  of  the  value  of  these  different 
methods  ia  difhoull  ( >n  examining  the  figures,  however,  it  ia 
jood  found  that  there  is  another  factor  which  enormous!]  in 
the  difficult]  namely,  that  one  third  of  the  men  become  cured 
immediately  npon  entry,  whatever  the  treatment  applied  '"  them 
may  bt 

Tims  of  :!7."i  carriers  of  pure  "  Cordon  "  types,  124  registered 
their  four  oonsecutivi  negative  testa  immediately  upon  entry 
into  the  isolation  camp.  'The  treatment  applied  to  these  men 
was  practically  »</.  since  by  the  time  the  "doubtful"  colonies 
had  been  proved  to  be  positive  and  the  man  had  been  removed 
to  the  isolation  camp,  the  greater  part  of  the  week  had  | 

ui.i  only  one  or.  nt  the  most,  t  H  .uncut   remained  before 

it  had  to  be  -topped  preparatoT]   to  the  next  Bwab      When  it 
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is  remembered  that  some  of  the  methods  of  treatment  were 
obviously  futile,  it  appears  justifiable  to  us  to  regard  the  effect 
of  treatment  as  nil,  and  to  assume  that  these  men  cleared  up 
spontaneously. 

Since,  then,  one-third  of  the  men  are  cured  spontaneously, 
a  drug  must  be  very  decisive  in  results  before  its  curative  action 
is  very  obvious. 

The  effect  of  the  antiseptics  has  been  estimated  in  two  ways — 

(1)  By  calculating  the  ratio  of  cures  to  the  number  of  men 
treated  by  each  antiseptic  ; 

(2)  By  counting  the  number  of  men  who  obtained  4,  3,  2.  1 
or  no  "  negatives  "  immediately  upon  starting  upon  a  particular 
treatment. 

Table  20. 

The  Cures  effected  by    Various  Treatments. 


Treatment. 

No.  Treated. 

No.  Cured. 

iitage  Cured. 

Chloramine  T  (in 

inhal- 

ing  room) 

... 

85 

43 

50 

Chloramine  T  (in 

spray) 

96 

60 

62 

Vnlluvine 

101 

59 

58 

Boracic  ... 

50 

29 

58 

Carbolic 

64 

30 

46 

Magn.  hypochlor. 

59 

28 

47 

Formalin 

65 

29 

44 

Pot.  permang  ... 

63 

30 

47 

.. 

35 

17 

so 

Formamint 

14 

5 

35 

V.  ■  r.ige      ... 

330 

52 

which  the  man  was  last.) 


Tabu  21. 
ImmediaU  ;"/   Variant  Trea 


"  Illlll 

ediate  ? 

1 

4 

9 

i 

" 

Chloramine  I'  (in  inhi 

.m)    ... 

91 

:<s 

o 

15 

4 

'  Uiloramji  •   i  (in  praj ) 

40 

13 

in 

34 

... 

101 

51 

11 

9 

26 

4 

I '.'  ira  n 

31 

22 

'i 

7 

1 

1 

1    irlxili. 

54 

■17 

0 

8 

5 

14 

Magn.  hypo  tilor 

52 

25 

0 

5 

8 

14 

Formalin 

55 

'J 'J 

0 

11 

6 

16 

ii. mi: 

47 

17 

II 

S 

5 

20 

.   . 

8 

II 

4 

n 

14 

I  s 

0 

II 

:< 

" 

ti 

Til.!'  that  about  50  par  oent.  of  the  men 

by   any   method   were  cured.     Any   variation   in   the   peri 
i-  not  greater  than  might  l>e  produced  by  chance,  and  h 
significance. 

Table  21  shows  that  with  each  form  of  treatment   m  50  p. a 
of  the   nun   are  cored   immediately  .    with   b 
alone  the  figure  is  higher,  hut   here  the  factor  of  error  due  to 
-mall    numbers    cornea    in    acutely.     This    percental 

ponds  roughly  ven  by  all  treatments  together 

has  been  explained,  may  be  no 

treatment.     The  difference  between  the  :>:>  per  cent,  of  no  treat 
ment  and  tin-   in  ."in  ;»■!   cent,  of  treatment  i<  due  not  to  the 
efficacy  of  treatment    but   to  tin-  fact   that   the  two 
calculated  from  two  different  -•  n.     The  33  per  cent, 

if    meningococci    which    agglutinate    with 
monovalent   -era.  while  the  40  50  per  ■  -  i ■  t     refers   I 
which  includes,  in  addition,  a  Dumber  of  carriers  which 

agglutinate  feebly  or  not  at  all  with  monovalent   <t-ra     These 
latter  often  fail  to  agglutinate,  and  therefore  these  carriei 
more  easily  "  cur 

It  i>  dear  that  the  therapeutic  effect  of  none  of  these  anti 
septics  is  sufficiently  great  to.!,  ther 

(>n  examining  tin-  figures  of  those  men  who  remained  positive 
after  treatment,  it  i-  again  observed  that  the  results  are  fairl} 
similar;    about  one  third  of  the  men  failed  to  obtain 
immediately  after  treatment       Vcriflavine  and  i  rcep 

lion-   to  this   rule       the   former  showed  only   four  positive  in    101 

after  treatment,  and  the  latter  one  positive  out  of  31      In  the 

if  arriilavine  these  positives  ha\  rap  ol 

'on.-     imru  ::tive."    arid     there    i-    some    evidence    that 

aoriflavine  actually    does  product    a   transient   inhibition  <>f  the 
ria. 
Looking  at  tin   results  a-  a  whole  w.-  .-.include  that  one  third 
of  the  men  recovei  spontaneously    and  that  none  .'l  the  mi  I 

of    treatment    tested    have    any    conspicuous    merit,    nor    ha-    one 
any  obvious  advantage  over  another       This  result   is  what   might 

be  expected  from  analog]  with  work  on  diphtheri 

We  are  much  indebted  to  l>i    John  Brownlee,  statistician  to 
the    Medical    Research    Commits  pon    figures 

submitted  to  him 

II.     The  occurrenci  of  Cerebro-Spinal  I  imong 

It  ha-  long  been  recognised  that  carriers  do  not  often  develop 
.  erebro  spinal  fever 

Flack,  in  his  report  on  the  London  District  (Medical  i- 
Committee  Spec    Rep   Serii      N  I     states  that  Is-"'  men 

wen-  ,n,|   that    I   developed   cerebro-spina] 

If.  however,  the  e.  Iduced  bj   Captain   Fla 
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•  ritieally  examined,  it  cannot  be  certain  thai  all  of  his  cases  are 
proved  instances  of  this  phenomenon. 

We  have  had  a  larger  number  of  carriers  under  observation 
during  the  past  season  ;  in  all,  485.  None  of  these  men  developed 
i-erebro-spinal  fever,  although  all  carried  meningococci  in  their 
throats,  Borne  for  days  and  some  for  months. 

m  k  (Medical  Research  Committee  Spec.  Rep  No.  3. 

p.   Hi)  also  describes  a  condition  of   " Meningiomas 

e  men  complain  of  severe  headache   painf 
in  the  back  of  the  neck,  and  back  also.   A  jlighl      i\>  rni| 
in    present.     Lumbar  puncture  does  not   appear  to  have  been 
performed  u  uallj    and  when  perform  '1  was  negative      A  swab 
from  the  n  s.  however,  was  positive      The  i     ee  maj 

recover  overnight.     It  is  apparently 
lire  alight,  it  attacks  of  cerebral  meningitis  or  irrrl 

•  In.    bo  i     •■         (occi  in  the  throat  of  ■  dmite 
however,  men  are  found  with  similar  symptoms  witho 

i<«,  i  in  Hi'  throat,  and  the  •  \  '* influenzal "  na 

Thi  in  of  mild,  transient  meningococcal  infections  is 

mi'    uf  importance.     Wc  may,  however,  state  that   not  one  of 
our    186  carriers  exhibited  symptoms  of  this  Bort.     If  they  had 

would  have  been  transferred  immediately  to  the  fever 
hospital  and  lumbar  punctured.  If  they  had  shown  no  evidence 
oi  "  ■  ningi  dd  have  been  unable  i"  meningo- 

1    meningismus."     Che    presence   of    menii  in    the 

i-  not,  in  our  opinion,  sufficient  to  diagnosis  of 

meningococcal    meningitis    upon,    as    opposed    to    "influenza," 

ially  when  there  i-  no  evidi  dngitis  in  thi     i  n  bro 

I  Quid.  We  have  actually  found,  at  one  season,  7  per  cent. 
of  normal  persons  to  be  harbouring  meningococci. 

i  in  the  whole,  we  are  not  prepared  to  admit  that  carriers  are 
susceptible  to  cei 
mi  very  rue  occasions.     In  order  t'i  make  our  standpoint  clearer 

aunt  point  out  that  there  is  often  some  sliuht  eonfu-ion  in 
thi'  use  of  the  word  "carrier"  in  this  <  If  a  man 

i    t houghl  '•'  be  suffei        I  i  r  or  menii 

and  his  throat  is  found  to  be   |  does  i"'t   follow  that 

In  j  t  hrn.it  ws    positive  '•/■"•  the  onset  of  th<    ospicioussj  mptoms. 
.in. I   therefore  it  does  not   folkra   thai   hi    waa  a  carrier.    The 

menin i  n  ij    merely  he  associated  with  the  onset  •>{  the 

\     we  have  shown,   the  case  of  cerebro-spinal  fever 
often  !"■'  ■■  n  ier,  but  before  the  on 

fore,  when  endeavoui 

.  t<i  confini 
wlio  have  a'  tn.ilU  been  pi  fore  the  qu 

•f  ilia  pra  tical  point  i-  whether  any  of  a  large 

oumbei  "f  men  isolated  u  carriers  will  ^«-t  oerebro-epina] 

me  will,  ezoept  p  ...     ,,tj,,. 


12       Tki    !!•  lotion  of  ti 

,ni, i   la  i  ■ 

One  <>f  the  problems  of  practical  importance  in  i 
with  cerebro  spinal  fever  i-  the  question  whether  tl. 

It  bacta  who  are  Bahsequantrv  found  to  be 

positive,  or  whether  the  case  has  been  infected  bj 
ly  positive  contacts. 
There  appear  to  be  two  fundamentally  different  views  upon 
tin-  Bubject.     According  to  the  tirst.  the  essentially  a 

-  :m<l  is  responsible  for  propagating  the  disi lase  by  -pi. nine: 
cocci  from  his  throat.  The  positive  contacts  have  derived  their 
infection  from  the  case  and  may  develop  the  dia  : 'lim; 

to  the  Becond  view  the  irrier  in  the  onlinarx 

of  the  word,  and  is  not  specially  responsible  for  the  1 
<>f  tlit-  disease.     The  positive  contacts,  it  any,  have  derived  their 
on  from  another  i  airier,  and  the  case  i-  infected  by  one  or 
•  t  hese  contact  - 
The  correct  elucidation  of  this  problem  has  .1  bearing  upon 
1  spinal  fever  administration  in  the  Navy       The  tirst   view 

would  suggest   that   if,  for  instance  brought   1 

I  ward  before  ren  ■  ■•.  il  to  an  isolation  hospital,  not  onlj 
the  originaJ  messi  tae  Bhould  be  swabbed,  but 

the   patients   in   the   ward.   (0    J«    if  On 

I  hi  tin'  other  hand,  the  second  view  would  not  entail  the  BWabbing 

of  the  ward,  because  the  object  in  view  is  to  find  the  carrier  who 

Tins  qui  i.    difficull   to  aettle  by  direct  evidei 

but  indirectly  the  following  is  important 

(I)  According  to  the  first  view  the  case  must  be  a  earner  before 
the  onset   of  the  disease,  but   we  have  already    shown  that  the 
observed  facte  are  contrary  to  tin-  being  so     Twentj  -i\  ol 
h  id  been  examined  at  -l.iui  or  long  pi  riods  before  the 

and  none  of  these  were  then  found  to  he  .  irriera      p 

(_)  If  cases  are  carriers  before  the  ona  t,  it  should  !»•  common 
imonstrated  carriers  to  develop  This 

have  -how  11  not  to  he  the 
We  have  had    185  carriers  under  observation,  anil  none  ■  * 

1  ive  di  veloped  1  >  rebro  spinal  fever  (p.  64 
It  is  therefore  our  view  that  cases  of  cerebro-spinal  fevt 
irriers  before  the  onset,  and  from  this  it  follow-  that  the} 
cannot  have  infected  the  contacts  who  are  found  positive  at  the 
Chi  these  grounds  most   probable  to  u-  that 

t  he  case  bs    been  infected  by  carriers  who  were  in  contact  before 
el  of  -\  in!.- 
With  regard  t..  the  connection  betwi 

1      that  one  el    e  lv  • 

The  former  would  then  simplj 

the     I 
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occurred.     In  a  barracks,  of  course,  it  is  hardly  pos-ible  because 
the  case  is  immediately  removed  from  the  contacts. 

The  chief  objection  to  the  theory  of  propagation  of  the  disease 
by  a  case  lies  in  the  fact  that  the  case  is  as  often  a*  not  fn ■<• 
from  cocci  in  the  throat  a  short  time  after  onset,  and,  further,  is 
seldom  at  any  time  sn  heavily  infected  or  so  persistent  as  an 
ordinary  carrier. 

We  have  endeavoured  to  obtain  direct  evidence  on  these 
matters,  but  it  is  clearly  very  difficult  to  do  so. 

We   have  analysed   associated   case:    in  order  to    mow   tin 
relation  between  the  cases  and  contacts,  and  also  let  ween  the 
themselves,  with  a  view  to  finding  evidence  of  infection 
from  i  e  or  from  i  ontacts  to  case, 

('hart  5  indicates  the  state  of  one  ol  the  rooms  in  the  Royal 
Naval  Barracks,  Portsmouth,  in  which  seven  cases  of  cen 
spinal  meningitis  occurred  in  •"•'_  months.     It  might  be  exp 
thai  evidence  of  infection  from  case  to  case  would  be  available 

in  SUCh  a  series. 

It  will  be  observed  that  the  first  case  o<  curred  in  Mess  .">.  and 
removed  before  the  next  case  in  Mess   l  entered  the  room. 

Similarly.    thi>    case    had    gone    before    the    first    Case    in    M 

occurred,  and  this  .-.,.,■  in  Mess  :;  before  the  next  case  jM  Mess  I 

None    of    tli"s,-    attack-    can    therefore    be    Connect     I        \    man 

entered  Mess  :;  on  March  6th,  a  day  before  the  man  in  Mess  l 
developed  cerebro-spinal  meningil  I  weeks  latei  be  also 

developed  cerebro  spinal  meningitis,  bul  any  connecti  in  between 
:  hese   two  improbable.      The   case   La    M 

trhich  developed  on  March  L2th,  did  not  enter  the  ro  >m  until  the 
man  in  Mess  l  had  gone,  and  the  case  of  April  2nd  in  Mess  3  did 
not  enter  until  the  case  of  March  12th  had  gone  We  now 
come  to  the  last  case  of  April  l^th  ;  tin-  man  was  a  close  contact 
of  the  case  of  April  -nd.  and  developed  an  infection  "f  the  same 

type.      If,    however,    the    lir-t    case    had    infected    tic     -••  ond,    the 

incubation  period  would   have  been  at    least   sixteen  days     tn 

extremely  lone  ,,ne.      (In  the  other  hand  tl  dence 

of  contact  of  tic-  second  case  with  two  chronic  carriers  of  the  same 

type  of  coc  n-  in  the  same    met 

It   will  he  understood  that  the  members  of  ea  b  met 

free   intercourse   in   one   n and    therefoi      it    is  quite 

po  -i I ,li-   for   t  In-  T\  pe    I  :;.   to 

have  been  infected  by  the  Typ<    I  carrier  in  Mess  2     Generally, 

Type*  II  oi   IV  are  involved,  there  are  so  many  carriers 

of  tl.  thai  it  is  impossible  to  bich  of  them  are 

1     for  the  infection  of  the  cose. 

•  'hart   •"•  illustrates  two  relatively 

i  i  inter      i'he.  occurred  in  one  mesa  on 

days       Me  ■!.   the   first    case   had   only   '<■■■■     in   the   mess 

for  f.'  nd  he  w.i-  then  negative,  it  i-  aim  >-t  impossible 

I  h  it   he  ,  ould  have  directlv  infected  th  l  -• 


M   -  tu  Jo  with 

infection  b 
of  the  sari. 

with  anotbi  rho  was  not.  of  course, 

taken  as  a  contact       He 

airier 
i    M  hardlj   have  been  responsible      Wit h  regard  to 
i   '.  with  the  carrier  in  the  "  : 

I    rith  t]       .:rier  entering  Sa 
irrier  in  the  m  maj 

have  infected  th  and  the  contact  who  entei 

i  u    March    !r,i.    while  the   other  contact    may   have     • 

On  the  whole,  however,  ii   appeal  'bable 

that  the  man  who  infe  !"J  the  second  I  the  1 1 r~t 

This  el  ma\ 

.  a  mess  after  they  have  been  passed  in  aa 
free  from  ini  other  how  th  remaj  .mula 

tiori  of  carriers  .>:  an  i-ntir  n1  tv|>^  to  th.nt 

w  hich  subsequent  Ij  d<  -■ 

\       l 
I.     The  A 

which  we  have  tnadi 
to  speak  >>f  a  '  mi  i  >up 

of  bacteria       Ml  i  tot   i  in  this  group  have,  to  a  variable  d< 
the    •  ppe  nance    which    maj     l»     di  - 

"  tj  uical.  '     Thej  I  \  itive.    ill 

with  a  certain  ty]  ij  which  also  is  variable  I 

and  il1  Eermi  ind  maltost 

It  will  be  seen  (p    12)  thai  which  qualify   ii 

ulars  are  n<  iid  b_\  any  im  ninf 

Be  rum,  even  ih<-  polyvalent   Flexner  Berum      Others,  again    an 
agglutinated  bj    Flexner's  serum  but  not  bj  Gordon'*  sen 

\c  shown  half  of  such  strains  do  not 

absorb  Gordon's  types    while  about  half  do      <  M ;  tgain, 

agglutinate  «  it  h  l 

We   havt  ol    the   sam< 

sties    i\iii.',  mi  inagglutinable  to  agglutinable 

l-\    polyvalent    serun  dutinable    bj    univalent    serum 

This  •■■  Followed  continuous!}  from  the  ina| 

types  t.>  Gordon  -   l\  39)  all  of  those  "  V\<  ■ 

types  which  do  i  with  Gordon's  serum,  but 

I  mm  [or  hi  the  <  Iroup  I V   1 1      Ii 

ibable  that   Ty]  the  most   specialised   memb 

tin-  series,  whilt    I  m  closelj  related  to  the   '  I'1 

absorbing      typt  ssumption   reata   upon   tht 

Typt   IV  co  ictly  univalent  anti  -serum  (n   16) 

while  Type   II   anti  sera  -li<>\\   relationships  with  othei   p 
Further,  Type  l\  >  ■  •.  pviden  es  oi  bt  pathogenii 


in  bite  throat  than  Type  II  cocci,  that  i-  to  •i'^1'1'" 

of  replacing  Type  II  m  the  throal  (p.  54)  and  maintain  themselves 
for   a  longer  time  in  the  throal   (p      -'       Thei  also  evi 

that  Type  IV  is  actually    more  pathogenic  than  Type  II   in  the 
sense  that  it  is  more  liable  to  prod  bro-spinal  fever  i  p 

This    mening<»  o  ries    maj     therefore    ("•    represented 

Bohemal  ic  dry  ae  follow  - 

.)/<  in  hi/hi  occu  -  Group. 

(Gram  negative  diplo-cocci  fermenting  glucosi    and  malt< 
but  not  saccharose.) 
i  lutinublc  i  \  pes, 

I 
Flexni  i    non  absorbing  typi 

Flexner  absorbing  I  ■■ 

Gordon's  Tvi>e   II. 

Urn-don's  Type   IV. 

<)!  hi      two  are  known  to  bo  capuble  ol   proiluciug 

oerebro-8pinal  fever,   and    maj    there!  ^  I  *  -*  I    pathogenic 

The    Flexner   absorbing   types    maj    In-    included    in    tin     same 

category     although   within   our   experience    there    has    been    no 

>f    meningitis   iln<-    t.>   a    permanent    Flexner   type.     Such 

rtraii  from  the  cerebro-spinal  fluid  have  all  developed 

ome  reaction  to  Goi  ifter  several  subcultures.     The 

pro  members  <>f  tin-  group  are  merelj  saprophytii    and  then 

is    m>    evidence    that    thej    can    produce    cerebro-spinal    fevei 

Whether  thej  are  capable  '>f  altering  their  characters  in  a  ~\\<>t\ 

ome  a  pathogenic  i_«  > I •    is    "I  course    not  known, 

but  may  !»■  considered  improbable. 

It  will  be  observed  that  Types  I  and  III  find  no  place  in 
this  scheme  Since  non<  ol  the  Flexnei  strains  which  are  the 
link  between  Gordon's  types  and  inagglutinable  varieties'  belong 
to  Types  1  or  III    it  must  be  assumed  that  this  group  is  somewhat 

Type  1  and  111  cocci  in  the  throal  are  much  less  common 
than  Type  IV  and  M  cocci  and  therefore  il  is  possible  thai  the 
transitional  forma  between  the  Group  I    III  and  inagglutinable 

are  '.>,>  fen    t«>  detect.     It    might,  howevei    be  exj 
that    Flexner'e    Berum    would    have   detected    such    transitional 
forms  if  thej  existed,  but  this  was  m>t  the  ■ 

[from  the  group  affinities  between  thi  pp.  I  •  &  I  •■  it  is 

deal  that  there  is  little  direct  relationship  lietwecit  Type  I  and 
Type  IV  l>nt  that  Types  II  and  III  n<  directh  ami  mutually 
related      md,  farther    i'  t    <     i  lmk  betwt        I  I  and  l\ 

Type  II  serum  has  some  agglutinating  and 

similar!)     fyp    III    erum  n  Herts  all  oneei  to  some  extent.     Thus 


Type  II  is  n  tly  with  Tj  |»-  I  and  .1 1  -« •  indirectly,  through 

Type  III  while  Type  III  is  related  directly,  with  Type  IV .  ;m<I 
indirectly  through  T\  |»    1 1 

The  follow  iiiL'  diagram  illustrates  graphically  the  relationship 


•>  -t.  * 

■ 
i  .1  ni'  nin| 


<  »n  the  whole,   we  consider  i'    to  be  probable  that   a 
from  noii  pathogeni"    to  Type   I  exists  in  the  aa  liat   it. 

up  to  Type  IV.  ami  that  these  series  run  parallel  •>■ 
other  ami  an-  connected  throughout  by  common  ristics. 

h  appears  to  us  to  It  less  probable  that  the  Type  IV   II  group, 
and  the  Type  I   'II  group,  spinn:  From  a  common  '   Flexner " 

•  tin-    investigations    Bhov    that    the    patho  enic    import 
..f  these  two  groups  of  meningococci  is  widelj  different.     Group 
I    III    -how  s  itself  to  I  inct  l\    more    pat  hi  >genic 

than  Group  IV   II  (p.  57),  while  we  have  evidence  to  mow  thai 
Group  IV.  II    i-  more  prone  to  lead  a  saprophytic  existence  in 
■  isopharyri 

■_'      /'       '■'  Inhabitant 

i'  inn i  s  of  activity. 

Prom  Chart  3,  which  is  in  fact  an  actual  census  ol  the  pro- 
portion of  the  population  which  harboured  meni  n  the 
'  throughout  the  whole  season  1916   17,  it  u  seen  tl 
I  occasions  we  found  as  man}  as  6  to  1  pei      nf    ii  ' 
however,  was  only  during  the  winter  and  sprit  ■      thi 
out  the  summer  the  numbers  fill  away  to  a  mu<  h  -mall' 
portion 

It  must,  ho  v(  \ '  i   !'••  understood  that  tin--  Bgun 
the   number  ol    epidemic   menii  tnalU    isolated 

;  ion.  and  we  have  shown  (p.  18)  that  50  pei  cent. 
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more  may  be  found  by  a  second  examination.     We  have  no  d 
that  still  more  would  be  found  on  further  examinations,  and 
therefore  w<    can  assume  thai   were  this  factor  only  elimii 
the  percentage  oi    persons  demonstrated  to  have  been  infected 
would  have  been  more  like  t  welve. 

These  remarks  apply  only  to  the  "  epidemic  strains  "  and  we 
have,  of  course,  no  figures  on  which  to  estimate  the  prevalence 
of  the  non  pathogenic  members  of  the  meningococcus  group. 
We  find  thai  the      positivi  I   most  only  one  half  of  the 

colonies  selected  by  us  a-  "  probable,"  and  therefore  the  meningo- 
coccus group  pathogenic  and  non-pathogenic,  may  be  looked 
upon  as  having  been  very  widely  disseminated  during  thi> 
winter.  Possibly  mure  than  u-~>  per  cent,  of  th"  adult  male 
population  were  infected. 

This  high  proportion  of  infected  persons  fell  rapidly  during 
the  summer,  bul  the  cocci  were  never  at  any  time  entirely  absent. 

There  was  always  a  -mall  persistent  rate  of  carrier-. 

The  rise  during  the  winter  and  spring  maj  be  looked  upon 
as  a  pathological  increase  in  this  persistent  rate,  and  the  transient 

Datura  "f  many  of  the  infections  (p.  ■">-)  appears  to  indicate 
that    these   arc    fleeting   manifestations   of   an    actual   epidemic 

from  t  hroat  to  throat 

If  this  seasonal  out  break  i-  si  udied  in  greater  detail  (i  'hart  4). 
it  i-  seen  that  the  great  hulk  of  the  epidemic  and  sporadic  carriers 
were  due  to  Types  IV  and  H  cocci  Types  I  and  III  cocci  being 
much  less  common,  only  appeared  in  epidemic  numbers  during 
the  winter,  and  faded  away  during  the  spring.  In  the  summer 
the  numbei  persisting  was  so  -mall  a-  to  escaj  c  detection. 

3.     The  relation  between  tfu  Seasonal  Outbreak  "f  Throat  Infections 
niul  /In  Outbreak  ofCerebro  Spinal  F'lnr. 
If  (hart-    1   and  .'»  he  compared  it   is  >'-f]\  that   there  is  a  clost 

relationship    between    the    frequency    ol    menu  in    the 

throat-  of  the  general  population  and  the  incidence  of  cerebro 

spinal    fever.      Both    arc    high     n    winter   and    spring    and    low    in 

summer. 

•  'hait-    2   and    t    indicate    the    relation    of   the   types   in    throat 

ami  i  :  ithogenic  <  (roup  I   111  i-  - 

in   the   tin  February,   and    practically   at    the  same   time 

there  i-  a  falling  off  in  the  number  of  cases  dm-  to  Types  I 
III  Thereafter  tin-  group  i-  found  in  the  throat  and 
oi.  asionally  up  to  July. 

The  li  enic  Group  IV  [I  persists  in  the  throat  much 

longer  than  Group  |    ||i    i-  might  !"■  expected.     It  a 
for  a  considerable  time  after  the  last   case  ha  orded, 

and  similarly  is  present  I-  I  IV  1 1 

rred. 

Tin    evidence  appear-  undoubtedly  to  ew  that 

t he  i  i  ■  bro-spinal  I  en  suit  of  •• 

incidi  nee  oi  menu 


It  will  I  •      small 

■ 

The 
[II,  while  the  • 
1      iup  1 V   II  .ever,  does 

■  he  argon 

■  iroup  I    II! 

I\    1 1 

bul  ilr  few  in  number  thi  Di  I  have 

I  high   Ihroal 

The  actual  i  an  imliviilu.il  erebro* 

i  high  :  .  in  the 

["he   "  positivi 

sudd  •  •  spinal 

1 

d    bj    an    "  exalted  I 

din 

dn   .hi  infi 

•  rebro- 

V\      havi     dread]    shown  (p.  ''I)  tl 
numb  i  of  "  positives  "  under  ov 

spina]  Such  an  event,  if    I  l  .ill.  must 

be  verj  tare.     In  our  opinion  many  of  the  .■■■  ■ 
spinal  fever  which  have  be*  .!  '•>  bav<  I     ui<>ng 

ol    in  ini  on  to  tin-  word 

Further,    if  pinaJ    fever    it 

should 

• 
in-  i hi 
i  »i.  • 

n    of    the    ile 
pre<lis]n  to 

it  i    ;  '  ■■  t  that  at  the  tii  oat  I    and 

•  :■',!    .ifiei  v  ■  bro  spinal 

:    in    the  nasopharynx      The} 

; 

(>U  \ >  i  J 

rupidh  !••  !    although  o  f<  i  <rry  " 

icldoui  inf'-'-ti  d  .lo  '  • 
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ordinal 

is   more  unlikeh    to   p 

carrier. 

Direct  evidence  of  >f  an  individual 

entirely  absent  in  our  experience       V  rho  has  had 

with  i  inal  fever  patients  in  Baslar  has  for  two  years, 

within  our  knot  according  to  report,  developed 

i  spinal  ?  well  known  that  cerebro- 

spinal   fiver   pal  wards   in    many 

i  ospil  i tin  less  thi  ipinal  fever  i-  a 

■  ...ted  concept  in 

We  havi 
in  promisiE  re  attacked 

in  one  room,  it  should  be  possible  plicate 

an  individual  with  of  probability. 

Thus   we  havi  i  cases  which  occurred  in 

one  room   at    the    Royal   Naval   Barracks,    Portsmouth  (p 
1  hily  on<  nfected  by  a  preceding 

.•ase  because  it  was  found  that  none  ol  the  othei  wen  in  the 
room  at  the  sain*  time,  fn  the  one  solitary  instance  the  evidence 
was  -i  rinst  an  infect  ion  from 

We   have  also  analysed   the  circumstai  mnding  an 

outbreak  ol  two  ca»     on  consecutive  days,  which  occurred  in 
one  mess  of  twentj  four  men  in  the  barracks  (p.  ti").     In  thi< 
[though  the  history  would  appear  to  indicate  strongly 
vn  infection  from  one  man  to  another,  the  evidence  doe 
rapport  this  view. 

We  an-  therefore  forced  t"  conclude  that   tin    declared  cas< 
has  very  little  to  do  with  the  propagation  "f  c<  rebro  spinal  fever. 
(c)    The   transient    nature   of  a  I..-  ber  of   the    n 

j)haryngeal   infections   is   evidence    tl  tl  

there  is  a  continual  dissemination  "t  i  oi    i  and  transient  infection 

of  "negative!        In  the  vast  majority  ol  cases  tins  infection  i- 

infilled    to    thi     nasopharynx    by     om<     unknown    protective 

me  h  inism,  while  in  a  very  small  number  the  infection  is  nol 

titled  lint  b  neral.    The  interval  between  infection 

and  generalisation  must   be  very  short     ince  we  have  examine. I 

little  i    !  'tore  the  onset    nd  found  their  throats 

negative  (|>.  :t:i) 

\\ '    havi    little  doubt  that  i  the 

onl\    inetii  id  nf  cerebro-spinal  fever  which  net 

considered      Daring  the  com  mic  spread  of  transient 

throal  infei  lions  an  occasional  individual  is  found  who  succumbs 

to  cerebro  spina)  fever.    The  diseasi    ii    therefore,  more  or  less 

identaJ  bye  produi  I  of  the  throat  epidemic 

This  Infection  by  healthy  "carrioi    "  i-  practically  impossibli 

1 1  will  be  understood  thai  when  a  case  of  cerebro  spinal 

.  iin   i  ontaot  -  are  "  swabbi  <l  "  and  tome  an   found 

positive    mil  others   negative      ft     ippear?    to   b»    often 


assumed  thai  the  positive  contacts  have  been  infected  by  tL< 
it    may  be  demonstrated  that   the  contacts  have  ■> 
bly   greater   number   >>f    positivi 
,  ollection  of  noi  1*4  per  cent. ). 

To  n-;.   however,   it   seems  almost   certain   thai   thi 

ve  not  been  infected  bj  the  case,  if  : 
•    before  the  ousel  of  the  dinrnnn  the  i 
•i\.-.     . 1 1 n !  Bince  the  case  is  removed  immediately  tl u 
little   opportunity   for   infection   t<>   occur.     Thi 
ftlno  an   swabbed  almost  immediately,  and  thus,  if  an  infection  i> 
mid  hardly  ha\  e  had  i  ime  to  de\ 
There  observations  which  bear  upon  this  qui 

( I )  Tin'  high  rate  among  clost it*  i-  1 1"  ■ 

be  due  to  infection  from  the  case,  be<  eei   half  <>f 

the      ■  illection  ol 

with  a  coccus  which  i-  of  a  different  type  to  that  u  I 

rate  amoi  . 
higher  than  among  non  i  >t   it   ma\ 

(p    19)  that  most  "f  these  could  ted  ; 

since  thej   were  <>f  a  different  type      rhi    small  remainder 
who  happened  t"  be  infected  with  the  >ain<-  typi 

■■■  i .  I  noi  have  derived  the  coccus  from  thi  S  me  >>{ 

them  at  least  must  merely  belong  to  thi  population. 

It  thus  follows  that  practically  all  "!  the  |»>-iti\. 

■  )  ■  * ■  i j — t   l»    unconnected  directly  with  the 
ind  musi  represent  th<  ite  foi  the  community 

in  u  hich  t  la-  case  occui  - 

only  difference  between  the  clo 
1 1  mote  i  ontai  t  ie  (p.  19)  that  5  per  i  ent   "f  the  formi  r,  a*  op 
I   per  cent,  "f  the  latter,  carrj   the  sami    type  of 

i   iose  nasopl  occi  «  hich  are  d  >m  i  ho 

.ii  exact !\  t he  same  in  i  lose  and 

as  would  be  ex] ted. 

The  difference  between  5  per  cent,  and  2-1  .  ■  ictremelj 

slight    when   the  closeness  of  contact    in   the  case  «'f  our  close 

ts  i-  remembered,  but,  nevertheless  bable   thai 

in  the  Immediate  vii  inity  >>f  the  case  there  listing 

concentration  >>f  cocci  <'f  the  same  i\|"    as  those  w  1 1 i i - 1 »  have 

I  t  he  i  ase. 

These  data  suggest   t.>  us  thai  a  case  occurs  because  in  its 

vicinity  there  i-  a  fairly  high  rate  of  positive  carriers    while  in 

tnmediate    vicinity    the    rate    is    —till    slightly    ' 
establish  an  infection   therefore,  it  i-  necessary  to  have    onditiona 
■  ■t  \  i  ntilation,  posi  iblj    ■  ■>  weathi 

■  rate  in  a  community,     In  addition  t<>  thi-  it  i-  neci 
\"  have  a  susceptible  individual,  and  usually  an  exposure  >>f  this 
individual  to  a  slight  h  greatei  concentration  of  infection      0 
an  infection  nndei  t hew  conditions  the  cocci  vpi*j  rapidh  it 
the  bl I  stream  and  localise  in  I  l  system. 


Charts  ">  an<  1  0  illustrate  this  view  as  far  as  it  is  possib 

illustrate  it. 

VI     Tkchotque. 
I.     The  Examination  <>i  (ht   Cerebro-Spinal  Fluid 

The  ■  ra.miim.tinn  of  the  cerebro-8pina]  fluid  should  be  carried 
mil  soon  after  withdrawal.     Our  technique  has  been  as  follow-  : 

The  fluid  is  removed  to  the  laboratory  and  examined  within 
the  hour.  Pari  of  the  specimen  is  centrifuged  and  from  the 
deposit  lilrns  are  made  :hmI  an  rib.  serum  agar  tube-  inoculated. 
Another  tube  is  flowed  over  with  the  uncentrifuged  deposit 
and  the  excess  is  poured  away.  The  remaining  fluid  i-  incubated 
wit h  the  culture  tubes. 

We  find  thai  one  ol  these  latter  methods  will  sometimes  give 
growth  when  the  first  will  not, 

In  twenty-four  hour-  a  rich  growth  has  developed  in  many 

while   in    other-   only    two   or   three   colonies       Apart    ■ 

differences  in  the  abundance  ol  cocci  in  different  cases,  scanty 
growth  seems  to  be  sometimes  due  to  the  cocci  being  for  t h. ■ 
ino-t  pari  dead.  In  the  negative  casee  new  films  and  cultures 
should  be  made  from  the  incubated  oerebro-spinal  fluid. 

From    the   firsl    pure   culture  obtained   a    "  Btab  "   is   made 
into  Hb.  -erum  agar,  and  tins  i-  closed  with  a  sublimated  rubl  er 
!,  at   :(7  <  . 

It  i-  not  necesaarj  for  the  routine  diagnosis  of  meningoco 
meningitis  to  identify  the  cocci   more  closely,   but,   if  desired 
the  culture  may  be  tested  a  described  later  with  various 

it inating  -era. 

'2.      'lie    I 

In    making   cultures   from    the   nasopharynx   we   have   used 

t  lli>     erum  agar  entirely,  instead  of  plates.     In  addition 

bo  the  econom}    in  medium,  tubes  may,  if  Buitablj   capped,  be 

Btored  for  week-  m  perfeel  condition  for  immediate  use.     It  has 

been  our  halm  to  keep  i  reserve  ol  200  tubes  in  this  manner. 

In  making  the  culture  the  nasopharynx  i-  swabbed  in  the 
way  with  West's  tube  'The  wire  i-  entirely  withdrawn, 
and  the  top  of  the  Bwab  i-  dipped  into  the  drop  of  condene 
water  in  the  tube  The  wool  pine;  is  then  replaced,  and  the 
tubes  collected  in  baskets  until  the  hatch  of  men  t-  finished 
'The  condensation  water-  i-  then  guided  ovei  the  surface  oi  the 
slope  with  a  platmum  wire     the  tubes  are  capped  and  incubated 

for     twenty  four     hour-        Winn     examined     next     day     an     even 

and  not  too  copious  growth  i-  found  with  well  isolated  colonies 
The    menu;  colonies     have    b     characterise      greyish 

enl  appearanoe,  and  are  aboul  2  mm.  in  diameter.     With 
practice  th<  U3   recognised      It  none  .ire  seen,  the 

1^  reported  "negative";    if  likely  colonic-  are  present  the 

irted  '  doubtful."    The  colony  is  picked  ofl  ind  subcultured 


H  enty-four  hi 

pro \r tli  glutination  I 

W .     rely    upon    agglutination    teste    entirelj 
.  i  rflnoiiri  to  maki 

Throughout    tin 

en  serum 
1 1'    serum  ngar). 

ration  nj  ti.>  tteriU  I  lined 

fmin  the  slaughter  I  How  - 

■    :    the    blood    Erom   tin    "\    in    I 

form  "t  mm 
\ii'.«  i..  stand  tor  .1  few  hours  iill  clotl 
i  ut  tin-  clot  into  segments  to  facilitate 
i     Vfter  two  flays,  syphon  oil  tin-  serum  into 
■  -oiivi-v  to  1  he  laboratory 
The  serum  thus  obtained  contains  .1  varying  amount 

•     eeds  with  sterilisation  thi  'owed 

jb  been  used,  and  in  1  his  1 1  • 
ettle  down    much    more   slowly   than   with   li" 
!t   has  been  found   thai   the  best    method  of  obtainii       ■   rapid 
edimentation  oi  the  red  cells  i*  to  place  the  Berum  ii 
.mil  not  in  cylindrical  jars  as  is  usually  done. 

1     I'l.n  e  tin    serum  in  Bat   enamelled  iron  pi 
disht  by  '  in   deep   ■ 

-In  ■  I 

j     Phv  e  in  ill'  i'  i-  1  l"  Bt  for  two  or  tl 

bIIs  " 'II  now  In-  found  t"  '"    ii.      ■  ..I,,  1 
1 1  ■   bottom  "i  t  be  dish. 

Syphon  ofl  the  clear  serum  iuto  gui*s  bott 
with    well  fitting    ground    n. 
oiled  to  i"'\ 'tit  sticking 
\ll  the  above  apparatus  1-  Bteriliscd  to  reduce  contninination 
mut  ti  as  possibh 
Tin      lei  Hi-. it  ion    ■  •    thi     serum    1     carried    oul 

p  Fii  mn   Mo.  1.  si 

it)  A<lil  chloroform  to  each  bottle    in  the  proportii 
bloroform  to  200-250  oi  serum 
Shake  t  horonghly. 
(3)  Place  in  tin'  incubator  al    '•'.  < 
1     Leave  twentj  four  hour.-,  shaking  occasionally 
1:      ove    tmplee  from  each  bottle  and  test  sterility 

•  he  mi  ubatoi  tor  .1  further  period  of  twent) 
four  lioiu-    my   bottles  showii  1 

■it  \ . 


By  i'ii-  method  il    is  possible  to     bte  quantities  of 

absolutely  clear  Bterile  >cnim.  for,  although  the  process  will  qo< 

mm,  il   is  found  perfectly 
adequate   in  dealing  with  the  mod  ntamination  met  with 

ted  in  I  he  mam  • 

pacity 
during  sterilisation,  and  t }  i  i  —  app 

i  Ision 
n it h   the  i  When  this  occurs  it    is   bette     to 

ti.i     inim  away  if  it  becomes  too  opaque     The  stock  • 
mould   be  allowed  to  stand   without  I  to  allow 

■ 

(6)    77'  of    -l-ii!'     !■■/■ 

blood  from  t  he  -I 

;  '•  '■'■<!  in.it"  by  h  hippii 

| 

1    :  d   bj   adding  sterile 

■  I    water,     Ox    blood   will   lake  jull\    in    thi 
H",  per  cenl    sodium  ehloridi     while  tl  ;  i-  usually 

il  0-3  per  cent. 

(5)  Bottle  and  sterilise  .i-  with  serum. 

All  glassware  and  apparatus  b  d    this  > » t. . .  t  blood 

t-  |t  ntic'ilU  sterile  itself .     [t  is  desirable  to 

ptically  -i~  j n >--H »1< •. 
for  more  than  twentj  Four  hours  wit! 
5  • 
(c)   Mi'ltum  /-.,  throat  cultures       \  two  Inn    I        •         serum 

■  1.     Allow  this  t"  mux 
by  diffusion      i)o  n^ i  -hake     '!  ed  and 

.1  distributing  apparatus  i-  inserted,  which  will  allow 
ti.  l.c  conveyed  aseptically  into  the  liquefied  agar.     Th< 
'     made   \\ i t li    sodium   chloride  tone   water   onlj      It 

contains  8«15  per  cen1    .e^.ir  ami  i-  ■  :  d  to       10.     We 

have  used   Kforson's  peptone  exclusively.     In  p 

terilised    in    pressure   flasks.     W ; 
I"1'  CO.   of    II'1     serum    is   tun   in    and  the   whole   if    distril 
through   a    special    hooded  is    into   tub        ■'•     a    thi- 

tubing  i>  carried  ou1  in  a  imina- 

'..iiv  between  none  and  5  per  cent,  of  the  tub  ling  to 

the  Beason  oi   the  year.     When   set    the  I  il  :ed   in 

tin  horizontal  position  in  baskets,  and  incubated  in  thi 
po  ition  for  twenty-four  hours.    This  will    I 

t..  t  lie  tube,  hut  will  not  dry  it  op. 

It  will  In'  observed  thai  the  chloroform  is  nol  removed  from 
erum.     There  appears  to  be  no  necessity  t> 
This  medium  should  '»■  absolutely 

■   should  '"■  taken  that  the 
•jet  tun  (old  when  mixed  with  cold  -erum      li 
opacity    and     ' sloppinew."      I!  l    nol    fall 


('/)  Medium  for  general  purpoe*  I  >i  Jl  purposes  other  than 
throat  cultures  wa  use  lll>   aernm  maoh 

serum,  aamely,  25  pei  cent. 

The  serum  bottle,  usually  200  c.c,  has  added  to  il    i 
tin    laked  blood.     We  usually  distribute  1 1 . i -    Hi.    gerum  into 
small  Basks  in  lots  of  50  o.c.     The  .n:.ir  i-  made  2j  per  ■  enl  .  and 
i-  put  1 1 1 >  in  -mall  ila>k-  in  lots  >>(  150  c  c      The  serum  i-  p 
Hi*  •  i  flask  of  melted  agar,  and  the  whole  is  warmed  up  and  i 
by  hand  into  the  test  tubes.     In  a  suitable  small  room  this  maj 
be  done  without  contamination. 

This  medium  contains  25  pei  cent    <>f  serum  and   I  part  of 
•  \  blood  in  100 

The  tubes  are  always  kept  in  the  horizontal  position  t" 
pi. •■> i-iit  tin-in  ilr \ ing  unevenly 

I'h'  valut  of  haemoglobin  in  thi  i  rowards  thi 

of  last  year  (1916),  when  using  25  pi  r  cenl    serum  without  added 
blood,  several  samples  ol  serum  were  mel  with  which  gave  verj 
or,  in  some  cases,  do  L'i"»tli  ol  the  n  m  tir-t 

subculture.     We  were  compelled  to  use  temporarily  human  l>l' >■  •■  i 
.mil  for  the  sake  "f  economy    the  amount   of  blood  wa* 
continually  reduced      We  tlm^  found  that  a  very  small  quantity 
of  blood  i-  '  ■  the  meningococi  us,  in  fact, 

thit  laked  blood  added  to  serum  agar  in  a  strength  of  i  in  i  000 
was  sufficient,     iii  practice  we  use  1  in  40<i  i  ox  blood 

in    the    medium      This    gives    excellent     result*,    prodtK  u 
uniformly  copious  grow th. 

( /)    Thi  percentagt  <<l  tetum  in  th*   ■  We  have  ex 

mented  with  Hb.  serum  il'.h  i  ontainii  nt.,  I"  pei 

and  25  par  cent    of  sei  um 

Five  per  cent  Berum  l'i\i--.  on  the  whole,  markedly  inferior 
results 

Ten  per  cent    l;  i  \  <  ■  -  fairlj  good  growth  of  thi    i 
and  is  found  quite  satisfactory    for  primar}    cultured  from  the 
pharynx      The  organism  appears  t"  l'">«    more  readilj    in 
primary  culture  than  in  Bub-cultures,   being  possiblj    acti 
l.\  the  presenci  ot   i  certain  amount  of  pharyngeal  secretion 

Twenty-five  per  cent,  gives  uniformly  copious  growths, 
I'npeciallj  useful  in  the  case  "I  subcultures  when  suspensions  for 
agglutination  purposes  are  required  It  is  also  used  for  primary 
cultures    from    the    cerebro-spinal    fluid,    and    f"i    maintaining 

(«/)  Stock  culture*      Stab  culture*  in  Hi>  serum  agai 
I  precautions  against  contamination     by  moulds  espt 

'    ikell. 

I 
1 1 )  Pour  tubes  for  st  i!>  cu 

Burn  tin  tops  ,.f  the  \m<i>|  plugs  thoroughly,  and  cap 
with  «'-ll  fitting  rabbet  caps  soaked  for  twenty  four 
hours,  in  strong  mercuric  chloride  solution  and  applied 
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(3)  Incubate  twenty-four  hours. 

(4)  Leave  al  room  temperature  for  at  least  a  week  before 
using. 

Whenever   opened    re-apply    caps    freshly    Boaked   in 
trric  chloride  solution,  at  the  same  time  thoroughly 
burning  |>luus. 
A  supply  of  medium  for  stock  cultures,  tubed  and  capped  in 
the  above  manner,  may  be  kepi  for  Beveral  months  befon 
They  show  n<>  -i'_'n-  of  deterioration  or  "f  drying  up. 

In   these  Btab  cultures   the   meningococcus   will   survive  for 
two  to  three  months. 

(A)  Media  for  fermentation  reactions      \i  tin-  beginning  "f  the 

work  we  used  ordinary  serum  agar,  containing  I  per  rent,  of  the 

and   neutral   red  as  an   indicator.     Afterwards,   however, 

we   used   a    liquid    medium   consisting  <>f   plain    ;x-[>t< >nt-   water 

enriched  with    I    per  cent.  "I   serum.     In   this   we  used  litmus 

it  the  indicator. 

This  latter  medium  is  much  better  than  tin-  solid  medium, 
ami  gives  Bharpei  results.     It  appears  to  !><■  important  to  reduce 

the  annul  nt  of  Benim  I"  a  mini  inn  in  in  order  t"  limit  I  hi-  formation 
.  >f  alkali  by  the  ;  I  I  In-  cocci. 

4.  .  Igglutinalion  Hi  cu  lions. 
s.  in  employed.  At  the  end  <>f  lasl  year  Lieut.-Colonel 
M  II  Gordon  kindly  BuppUed  us  with  samples  <>f  agglutinating 
-tia  for  his  four  types  nf  meningococci.  I>\  means  of  these  we 
were  able  to  identify  the  strains  which  had  been  isolated  l>y  n< 
from  the  cerebro-spinal  tlni«l  al  thai  time.  Cultures  of  each  "f 
the  f < mi  types  were  thus  obtained  and  further  supplies  of  serum 
maintained  \<\  immunising  rabbite  against  these. 

In  addition  to  monovalent  Bera  for  ea<  h  of  <  Gordon's  four  t; 
»e  used  a  polyvalent  serum     Flexner'e      antimeningitis  serum," 
made  bj  t he  Rockefeller  I os1  it ute. 

Each  <'f  these  five  Bera  was  diluted  to  I  in  100  with  tap 

carbolic  saline  ( .',  per  cent,  carbolic     sufficient  to  last  tu | 

wick-  being  diluted  at  a  time  and  kepi  in  the  ice  chest. 

/'  ■  ,■■  ;  serum.     The  technique  which 

we  adopted  foi  immunising  rabbits  was  at  firel  founded  upon 
that  suggested  bj  Hine  (Medical  Research  Committee  spec.  Rep. 
Series,  No.  •'(.  p.  ■''':  We  administered  to  the  rabbits,  intra- 
venously, two  doses  "f  500  million  cocci  at  an  interval  of  one  In  air. 
mil  on  the  sixth  day  following  another  dose  of  3,000  million. 
The  serum  was  tested  <>n  the  eighth  day,  and  if  satisfactory  the 
inimal  killed  on  the  ninth. 

In   out    limited    experience    i«>'    have    used    onl)    seventeen 
rabbits)  this  method    i  t > > t x  when  dealing  with  Typ  -  I 

ind  III.  hut  with  the  others  we  were  nut  fortunate.     We  have 
therefore  tended  to  use  target  doses  and  havt   nometim 
them    more   often,   and    none   of   our   animal-    have   died,     In 


■ 

lilHnn 
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■ 
the  neck       ,  I  h(  n  cut   "\ 

■ 
red  in  the  It  i-  put 

up  in  10  n iili  rubb*  r  stoppei  1  w it I\ 

|  per  •  i  twenty  four  I 

(c)   Pre j,  ut  v 

Df  S  _.ir  i> 

ion   with   •  T In— 

suspension  is  then  p  •  i  tee!  tube  and 

it  an  hour    The  tube  ia  now  allowed  to  si  rend 

pension  ia  not  hoi  Roculi 

and  then  it  ia  diluted  wi1  b  I  arbolic  ( |  | 

•  indard  op:. 

Our    standard    opacity    baa    been    a    suapen  freshly 

I  I. .mum  sulphate,  four  times  as  thick  iiiired 

ispension  to  be  standardised  ia  put  u 
similar  dimensions  to  our  standard  tube,  and  diluted  until  the 
in-ill  Same  i<  ju-t  visible  it  the  im  the 

■  ube. 
This  thickness  <■(   suspension  ia  used   by  ua  fo 

l;  i-  diluted  four  tim-  .  .11  ttiona 

('/)  Performnnci  of  >)■•  tut.     Small  agglutiuati  |  in 

<  •!    -i\  being  requh  .1  foi  ■ 
held  in   i  wood)  ■  _•  "i   i  Bolid  piece  "f  wood,  '.»  in 

in    by  l  in.  thick,  bored  with  mi  boles 

■  he  same  quantity  of  Balim  I  r>  »l   i~ 

red  into  the  tubes,  and  tbx  n  to  each  0*2  i  liluted 

luspension     The  dilution  of  scrum  La  thus  l  in  200     The 
isalli'.  t  temperature  for  one  houi 

i  in  ■  hoi  air  oven  a1  56  C   f"i  twent)  four  ho 

ire  the  full  period  i-  >  ompli  m  the 

other   hand,   i require  even   longer   than   tin-      Phe   long 

pern'. I  of  incubation  i  be  taken  to  prevent 

evaporation     Tbia  i-  a   matter  of   thi    ntmoal   importai 
shown  on  p  10.     v7e  cover  up  the  tubes  with  a  pad  sotton 

wool  eni  lo  '.et 


(t)    i  utis.     The 

I  by  comparing  tl parity   "t  the  suspension  in  each  "t 

i  he    be  tub  »i  floculi  in  the  I 

The  examination  shou  lid  of 

tion  which  can  be  d«  b 
with  a  hand  leu  except  in  I 

II.  With   this   serum   we  do  not   count 

peril  i  ination  is  • 

i'm.    mould  always   b< 
bring  dealt  with,  and  that  the  control  is  quite  negative,     h  is 
of   course    common    I  negative  cocci   which 

form  |  and  these  are  ap1  to  be  misleading  unless 

• 

I   the  meni 
uAuallj     i   _•-■!'  in  impletely    with   one   GSordon   serum   ami 

Flexner's     erun  il    all  with  the  others.     Som 

two  Gordon  sera   are  Found  to  hav<      rased  agglutination,  and 
In  such    i    a  e  it   will  Ik-  a  Typo  l\  igglntinating  with 

Type  H      •  l  Type  II  serum,  or    i  Type  I  coccus  agglutinating 
with  i  Type  III   serum       I  m  sly  rare  to  find 

any  of  her  combination. 

(/)  Vhi  effect  of  agt  on  tJn  tuapenmone.  -Then-  is  no  doubt 
thai  the  pra  itice  oi  allowing  the  suspensions  diluted  with  carbolic 
saline  to  -t.md  for  twenty-four  hours  ii  glutinabilitj 

of  the  cocci.     If  time  permits,  thi  raid  be  adopted. 

The     •  glutiiiability    increases  continuously  to    i   alight 

extent  foi  lera  ble  timt 

Suspensions   prepared   in   the   manner   indicated     ; 
maintain  their  characters  unimpaired  for  at  lea^t  nine  month 

(g)  of  heat  and  carbolii  ation  titrt 

,,j  tin  On  ma  when  we  were  u^ing  a  water 

bath  a  n  air  oven  i    55  • '    ■■  I  that 

tin-    agglutinating    acti t    Flexner's    *erum    \\ .»-    practically 

destroyed 

This  led  us  t,.  investigate  the  effeel  "i  heat   up. in  the   'ggh< 
tinating  »  ra 

\\'c  found   thai    bh<       typ«       sera   (rabbit)  were  unaffa 
i>\  heating    it  55°(    for  several  hours  in  a  water  bath,  either  whei 
diluted  with  carbolic  or  wit!*  saline  solution.     Flexner'a  serum 
however,    wai    uninfluenced    when    heated   for   three   bom 
;.;>('.  diluted    with    saline  solution,   but    entirely  <!•■ 
one  In  11  u  undei  the  same  conditions  diluted  with  carbolic 

ilu  aptibility  <>t  Flexnei  •  serum  to  heat  make-  the  ust 

,.f  .1  watei  bath  impossible  for  agglutinations,  anil,  as  a  routine. 
we  prefer  t"  allow  our  tests  to  stand  at  room  temperatnr 
an  hour  before  they  are  put  into  the  ah  •  ■■  rge  quantity 

of  agglutinin  is  thu  >•■■   the  effo  I   "f  heal    <omcs  into 

play 


(A)  Sponi  flutiitcUion.     Winn   first    ii-in;.'  the  1 » « •  t   air 

oven  we  failed  to  appreciate  the  importance  >'f  preventing  evapora- 
tion from  the  tubes,  and  ■>-  .1  result  of  thi>  Borne  anomalous  i 
were  obsen  •  were  found  where  complete  agglutu 

M.l  in  an  irregular  manner  in  the  tubes, 
picking  ••ut  the  controls  or  -•rum  containing  tubes  impartially. 
We  found  thai  this  was  stopped  either  l>y  preventing  evaporation 
or  by  using  tap  water  Baline,  which  was  Blightly  alkaline,  for  .ill 
purpo  of  the  distilled  watei  saline      [1  bable 

thai    the  phenomenon  i-  caused   by  glutination,"   the 

•!  acidity   being  produced  .it   one  stage  ol   the 
1 1  ion. 

:  tin/i  in  ii     I  ■ 

The  agglutinin  absorbing  power  ol 
folio* 

\   suspension  of   th<  to   be  tested   ».i-   made   u] 

already  described  *.<•  the  thick   standard,   four   nun-   tin-   thin 
standard  for  agglutinations. 

Four  Bamples  <>f  this  suspension  were  then  diluted  with  equal 
parts  ••(  the  four  monovalent  sera  and  placed  in  the  incubator 
foi  about  one  hour.  They  were  then  allowed  t"  Btand  over- 
night  mi  room  temperature  The  four  tubes  were  then  centrifuged, 
and  the  agglutinating  powei  "t  each  supernatant  portion  «;is 
compared  with  thai  of  an  unabsorbed  sample  "f  scrum  againsl 
a  standard  homi >1< igous  <■•"  • 

In  Buch  an  experiment  it  is  found  that  the  Type  I  serum  fur 

instance   h;t~   los1    the   whole  "t    it-   agglutinating   action    upon 

indard  Type  I  •  •••  •  us,  as  a  result  of  the  absorption  with  the 

unknown  coccus,  while  the  unabsorbed  serum  maj   agglutinate 

ndard  Type  I  •  occus  t<>  I  in  s"" 

From  Buch  ■•  result  it  is  deduced  that  the  unknown  coccus 
belong*  d  to  Typ<    I 

This  method  •  •(  carrying  <Mit  absorption  tests  i-  simple]  than 
some  which  have  been  recommended,  It  has  been  found  t<>  be 
quite  satisfactory  in  working,  and  it  ma)  be  doubted  whether 
tlii  tesi  till  requires  \<<  be  performed  with  so  much  attention  t < > 
detail 

follow  - 

Take  "■■'•  i  •  ••!  •..•!!  ••(  the  four  monovalent  sera  ililui<-<l 
I  in  25  with  tap-watei  carbolic  saline  ;  place  these  quantities  in 
small  agglutination  tubes,  and  add  t"  each  an  equal  quantity 
oi  the  strong  suspension  "t  the  coccus  under  examination  Put 
up  .it  the  same  tnm-  i  similar  series  with  carbolic  saline  in  tin* 
•  ■•ii 

Shake  these  up  well,  and  allow  * »< » 1 1 1  series  !••  stand  for  <•"•' 
houi  at  •>"  C.  and  then  overnight  al  room  temperature, 

\t  the  end  "t  this  time  centrifuge  the  tubes  at  i  hurl]  high 
speed   till   all   the  cocci   have  deposited,   leaving  upei 

nut. mi  fluid.     We  now  have  two  samples  of  each  <>t  the  foi 


dilated  l  in  50  ;  the  tii-t  has  bad  anj  agglutinins  it  may  p 
for  the  coccus  in  question  absorbed  from  it,  the  second  i 
unabsorbed  control. 

[from  each  of  these  eighl  samples  measure  oul  intoeigbl  Beries 
of  four  agglutination  tubes  the  following  quantities:     0*4  c.c, 
it-2  c.c,  hi   c.c.  and  0-05  e.c. ;    making  ap  the  quantitii 
(i- 1  c.c.  wil  li  carbolic  salin  ■  in  t  be  lasl  three 

To  each  of  these  four  dilutions  boh  add  "•  I  i  c.  of  the  susp  n 
non  of  the  standard  coccus  corresponding  to  the  seruin. 

This  gives  dilutions  of  l  in  100,  l  in  200,  l  in  UK)  and  l  in 
of  each  of  the  sera,  thai  is  16  tubes  for  each  ca  i  and  16  tub 
.,  control.     These  are  hot    incubated  for  twenty-four  hours  at 
55  ( '.,  as  for  agglutinal  ion  tesl  -. 

The  agglutinating  properties  of  the  absorbed   sera  are 
compared  with  those  of  the  unabsorbed,  and  any  diminution  in 
tin-  titre  i^  noted.     The  result  of  an  agglutination  and  absorption 
test  on  a  coccus  would  be  recorded  as  in  Table  22. 

Table  22. 
The  Reactions  of  a  Coccus  from  the  Cerebro-Spinal  Fluid  which 
agglutinated  with   Typt    I  and  III   tera  (I    in  200),  *>ut  was 
shown  in  belong  to  Tyjn   I  only  i>y  absorption  ! 

,\  n.    t.H  , . 

Sow   -  inal 

f I.  I  II  III  IV         IV  > 

Agglutination     by     Htandnrd   , 

n  .i  dilation  I  in  E00  0  0 


- 


I  in  lin  l.n  In. 

1.0  200  400  tOt  100  200  400  800  103  J00  400  800  100  200  400  SCO 


SIaii.I  . 

with 

li.... 


■Hlan.l.i'   i  bod    mi. I 

I,..,.,  i  ...   Man 


i.l.r  suunina 
.1  ..i,  b I" 


li.         'I'li:      ll  K    i'/     Minim  ilh  nt    in      Pa 

diagnostic  /»///" 
'The  use  nf  monovalent  sera  for  the  identification  of  m 

oooci  enl  ill   ■  i  onsiderable  im  rea t  'Mirk  over  what  i1 

when  using  .i  polyvalent  serum  and  the  questions  arise  whethe 
i  In- 1  Irani  ■.  i  ol  the  monovalenl  set  i  are  important  and  wbethei 
the  |i"i  j  \  .ilini  serum  is  effi<  ienl 


;•    -      ,  lillii- 

probleme 

who 

li.'lii    uj)on   many  "f  tin 

I'll.  Inch 

important. 
i  .  mine  ii.' 
i  lie  appro]  itivo  i  •■!  um, 

>ubtful  whethoj  i  In-  p  Inc. 

t.ni. I    thai  .lent 

• 
especial  1}   T\  pe   1 1  than  a  polj  \  alenl 

if   the   matter   is   t<  stcd    with  c<  I  here 

rs  i"  us  to  be  very  Ii!  1 1  •  -  !" 
• 

( In  page  21  it  i  i  ible 

l         Ii  strains  thro  dutinable  with  i"tli  monovalent 

polyvalenl    ■■  I  I  dutination  w ith  IkjI Ii, 

while  i 

and   none    with    the    other      Two    agglutinate*!    normally     with 
the  polyvalenl     eruni     tncl   '•!    these  nn<    agglutinat4 
and  the  othei  nol  at  all  «itl>  the  monovali 

When,  howevi  iryngcal  strains  nre  tested  ii   is  wen 

ble  number  of  strains  agglutinate  witli  Klexner's 
•  rum,  Inn  nut  with  the  monovalent  sera 

In  nun    ol    13,060   men    (uew    entries)    Ihero 

were   '  es  "t  tin-  phenomenon,  that  is  •  less 

than  27  ]  of  1 1"-  "  |  I  with  Flej 

D    and  not   u  itli  the  tj  |"    -'  i  nni 
Sut  Ii        i     -•     proportio        ccessitated    the   •  arryit 
absorption  teste  on  o  number  of  these  si  rains-      It  was  then  found, 
un  on  p.  39,  that  onlj    10  of  the  41  strain  •  ;  i>.  d 

uld    be 

classed  ae  If  the  polyvalent  scrum 

had  not  been  used  tl  ■  would  havi   be< 

Poi  lilv  calculate  thai  half  ol  the  Flexnci 

poaitivt      train     an       epidemic      meningt  if   the 

fraction  ', ', .  and  thus     •'. "       60  of  the  i  mien    or  i     pei  cent. 
■  >f  tin    carrien    would   havi    been   losl    without    Ihc  polyvalenl 
serum      In  bbie  respeei    therefore    the  use  ol  monovalent 
alone  is  b  nonsiderabh  disadvantage  l"t  epidemiological  purp 
(M  I  Idvaniagee     The   mn   "t    t  In-     >  i  mn 

l\  does  a\wi\  with  .i  nnnii'i  i  of  tubes  l"i  the  dii  |  nosi*  of 
'■ui  also  \Mtli  thi    ii..i--it\   i"i    preparing  animals  of 
small    -i/i    when  a   large  quantity    <>t   serum  is  li   if 

therefon     verj    convenient    foi    dealing    with    large    nun 
Forthei     Rexnt  r     i  itelj   debar 

the   u  inat  i"n   "t    '  lordon  -   i  \  |.<-   in   i  i 
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isi   a  hii.ii;!.'  ii  t < urn  of  absorpl  ion  U  - 
out  with  it.  1 1 — 1 » i ^r  standard  suspensions  of  Gordon's  cocci. 

I  In   follow  mil'  i-  an  example  of  such  an  absorption  test: — 
Experiment     Technique    as    for   ordinary    absorption    tests, 
ii. in  being  diluted   1  in  25  and  then  mixed  with  an 
equal  quant itj  ■•;    uspeusioi 


1  typo  Cocci . 

I 

11                    III 

IV 

l  in 

1   in 

1  in 

■taoib 

100  200  400 

100  -••"'  1" '  200  400 

100  200400 

Htxiier 

. 

\ 

Flexner  serum,  absorbed  with 

Type  I  coccus 

0     o 

- 

Flexnrr  si  mm.  absorbed  with 

Type  II  coccus 

'1 

Flexner  serum,  absorbed  with 

Type  III  coccus 

1 

- 

im,  absorbed  with 

Type  IV  coccus 

I'lii-    experiment    clearlj    indicates    that    absorption    with   a 

type  I  cus  removes  practically  all  agglutinins  foi  that  type. 

Type  II  absorption  i-  not  so  complete,  but,  nevertheless  obvious. 
Type  III  i-  complete  and  also  Type  l\  If.  therefore,  the  type 
of  an  unknown  coccus  is  required  t"  be  known,  it  it  merely 
necessarj  to  mix  the  suspension  with  Flexner'a  serum  and  then 
test  tin  -.  iiiiu  absorbed  ami  onabsorbed  in  threi  dilutions 
t  the  f standard  cocci. 

It  is.  of  course  assumed  that  tin  serum  in  i"  used  is  in  all 
trulj  polyvalent  This  point  must  be  carefully  tested  with 
standard  typ  suspensions  before  the  serum  is  nped  for  any 
purpose. 

The  following  experiment  shows  the  agglutinating  action  of 
three  differenl  samples  "f  Flexner's  serum 

a  .ii  Bwura. 


400    hoc  1,800 


|uh 

1916 

1 

M 
III 
l\ 

e 

0 

llll- 

7th 

1916 

1 

'7    . 

II 
III 
l\ 

1 

II 
III 
l\ 

• 
^ 
■ 

It  i-  thus  Been  thai  -  -iu.-t 

all  i\ pes  of  I  ■  ■    ■■  i  July  l"'th. 

1916,  i-  feebler  in  action,  but   1 1 1 i  —  is  no  doubt  accounted  for  by 
:■  t  that  the  bottle  had  been  at    room    temperature  in  the 
■  at  the  time  of  the  •■ 
l>,  _  rum 

In--  in  tin-  fact   thai   a  cording  to  oui   results  it-  action  • 
specific.     By  thb  i1  we  do  nol  in-.c--~.uil>   mean  tl 

n  agglutinating  a»  tion  in  cocci  whii  li  are  <  learly  not  mei 
with   different    <  ultural  and   biological   tests,   but    t 
includes  among  it-  "positii  number  of  "  meni 

group"    bacteria    which   cannot    I"-  classified   a 

of   Gordon    and,   therefore,   wi  Bed,   cannot    be 

'  i  pidemic  mei  u 
\-    already    indicated,    among    the    13,060    nun    exam 
gglutinated  with  the  polyvalent  serum  onh 
of  thc--c-  w(  rtheless,   proved   bj    absorption  I 

meningo  lently,    about     half 

not    I  •  I  as   epidemic   menii  .  '  I     therefort 

.•a  tin-    serum  alone  ««■  should  have  obi 
i  -   in    i :;  060   instead 

•  ••  cent  .  and  the   carriers  would  hove  been  interned  i 

time  than  was  actually    the  case  with  monoi 

The  cause  >.f  tlii-  lack  "I  specificity   is  clearly  the  exc< 
ip  action  "  which  i-  induced  bj  the  use  «'f  all  typt 

.  :i  for  the  immunization      This  m&\  !»•  illustrated  by 
'•m^'    Flexner's   serum    with    the   foui    Gordon    type 
when  in >t  onlj   the  agglutinins  t"t-  the  t\|><-  cocci  «ill  disa] 
but  also  tli"-'-  for  the  pure  "  Flexner 

I.  , ,  ■  6  of    tli>-   itandard   thii  k   sus| 

•  •t   tin-  four  "type"  cocci  mixed  together    and    :t 
undiluted  Flexnei  -  serum  added      This  makes  .<  diluti< 

i         (I      The  experiment  is  then  continued  as  us 

t       i       i       i 


i 

i  i.i 

II    -i  i  lint 

1 1;< 

i  No    113 

1  I.i 
I     II     III    ind  I  \ 

i 

I 


■ 


3i 


Dilution 

I  I         I  I 


:    c  ruin,  unab  ■]  on  Type  I  cocci  ... 

im,  unabsorbed,  tested  on  Type  III 
•  r  serum,  unabsoi  bed  i  Type  IV  c< 

um   unabsoi  b  0 

I,   II     111  and  IV 
■    I  i  icci        ...         ...         ...  0       0 

I,  II.  I !  1  .i 

ii      0      0 
i    in,  absoi  bei  I,  II,  111  and  IV 

0       0       0 
m,  absorbed  with   rypes  I,  II,  IllandIV 
ther,  tested  on  Type  IV  cocci     ...         ...         ...       0      0      0      0 

bsorbed  with  Types  I.  II.  Ill  andlV 
ther,  tested  on  No.  113  cot  0       0       0      <i 

Thus,  absorption  oi  Flexner's  serum  with  the  type  cocci  not 
only  removes  practically  ah1  agglutinins  for  the  type  cocci  but 
also  f"i  Flexner's  coccus  No.  I  1 3. 

To  sum  up  this  question  the  "type"  sera  are  indispensable 
for  accurate  work  in  connection  with  cerebro  spinal  fever,  l>nt 
they  will  overlook  a  small  number  oi  carriers.  Flexner's  scrum, 
on  the  other  hand,  will  give  rather  too  man}  carriers,  and  in 
practice  it  will  not  be  practicable  to  show  by  absorption 
w  hich  "f  these  .in-  not  "  epidemic  "  meningoco*  ci. 

U   t In i^  becomes  ..  question   whether  it   is  better  t<>  ii 
too  in  men,  and  this  is  a  matter  which  has  to  be 

I  from  too  many  aspects  to  discuss  in  t  li i -  | 

Personally  we  always  use  both  Gordon's  sera  and  Flexner's 

serum,  but   we  <l<>  not   intern  a  man  on  a  positive  result   with 

Flexner's   serum    alone.     Winn    we   take   every   aspect   of   tlii-; 

subject    into  consideration   we   prefer   to   run    whatever   trifling 

i  re  i-  in  allowing  a  "  Flexner  "  carriei  to  be  at  largi 

When,  however,  we  are  called  upon  to  recommend  a  method 
when  the  work  iato  be  carried  out  under  unsatisfactory  circum- 
stances outside  a  properly  equipped  laboratory,  we  advise 
Flexnei  •  serum  to  b<    used  al •. 
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CHART  N?l.   Incioence  (actual)  of  Cases    of   Cerebro- Spin  al  Fever  with  positive  c-6.f. 
(Superimposed  ootted  curve  is  incidence  in  1915- 16. 


1 

A 

A     A 

l\  1  V 

\ 

/ 

\ 

/ 

W  n 

\    /•. 

/ 

\ 

/ 

\ 

/ 

■J 

\ 

sy 

*V  ■'     Y\ 

, 1  » 

V 

*— N 

— 

/ 

\ 

/ 

.    - 

\ 

/ 

t. 

\ 

/ 
/ 

n/ 

N 

>X\ 

_ZZ\^_\ 

— 

Week  beginning  - 


G    Royal 

hi. 


II 


.11 


■ 


I  I 


H 


II 


' 


11 


Oj    (  hart. 

iring  which  various  individual 
1  link  up  two  visil 

• 

inationa  with  positive  result: 

■ 
time  during  whit  li  a  ma 
:  OW  tunc  during  which  .i  man  n 

■ 

Roman  aumi 


.  6.— Positive  Carriers  and  Cases  in  2  G  Mess,  Royal  Naval 
BAl  :h. 
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I  STBODI  II  ins. 

The  clinii  rphro-spinal  meningitis  ippeai    to  interest 

few    people   "i    the   many    who  are   Attempting   to  combal    tin 

The  whole  sub  liadowed  bj  the  dread  of  harbouring 

are  m  our  midsl      consequently  the  major  part  of  | 
i  mi'  .mil  publications  on  this  dii  iren  ovei    t<>  tin 

bacteriologist  and  t"  preventive  medioine. 

\rnl  yi-i  experieno*   tends  to  show  thai  il  is  a  disease  of  verj 
Imw  infectiv  it  \ 


il"'A    m  spinal  meningitis  in  it--  present 

endemic  form  can  !"■  definitely  traced  t<>  a  carrier  I     Ami  again, 

nv  known  carriers  have  developed  t h<-  « 1 1  - ■ 

I;,  our  experience  no  Buch  <  .i~i-  has  ooeurr 

Nevertheless    although  the  infectivity  i-  low,  1 1 1 « -  mortality 

from  the  actual  disease  is  high,  and  thus  tin-  < tlinical  side  of  the 

attention   and   certainly    provides   ei 
interesl  for  the  clinician. 

Although  our  results  are  not  as  successful  as  could  1»'  wished 
or  hoped  for  in  the  future,  we  trust  thai  the  followii 

il  personally  observed  and  personally  treated  throughout, 
will  throw  some  liL'lit  >m  treatment  if  only  by  showing  when 
•  ■f  judgment  were  made. 

Our  cases  eived  int< >  hospital  from  ships  and  naval 

and   marine  establishments  belonging  to  the   Portsmouth  com- 
mand.     Owing  t<>  tin-  stringent  naval  regulations  for  th<-  isolation 
of  suspects,  man}  cases  were  Benl  to  hospital  for  "observation" 
cerebro  spinal  meningitis,  and  a  useful  purpose  may  be 
bj  1 1 1 1 ■  1 1 1 1 •  i  t  the  typ<  -  i  ived  but  proved 

to  !"■  innocent . 


1.     Differential  D 

HeadacJu  is  an  initial  Bymptom  <>f  many  diseases,  and  >• 
headache    especially  in  occipital  cases,  bo  frequently  causes  the 
nl    to  assume   the   posture   >>f   Blight    retraction    that    this 
-;.  mptom  ■!  wrong  diagnosis 

tiUitii    with   enlargement    of   cervical   glands,    producing 

tess  of  the  neck,  i  ime  - id. 

This  e was  pern  bj  a  wrong  assumption  by  the 

i  ii.it   a  disease  which  has  its  primary   origin  in 
throat  infection  must  of  necessity  Bhow  throat  inflammation. 

The  crse  is  our  experience      •  ises  of  oerebro-apina] 

meningitis  seldom  Show    throat   symptoms  other  than 

ommon  t<>  all  pj  rexial  dis< 

i  ■  >  ompanied    by    a     rash    the 
following  were  wronglj  ■  •  cerebro-spinal  menin 

(I)    Rubel]  ant  (if   it-   initial    Bymptom    of    pun    iii 

the  region  >'f  the  neck  caused  bj   glandular  enlargo- 

m<  nt  ; 

ount   of  glandular  enlargement 
and  stiffness  «>f  the  neck,  accompanied   by    hi 
and  an  u  tnal  rash 

•  r<  the  cau  in  i  fen  i 

mt  nf  tlir  purpuric  i  hai 
marking  resulting  from  such  bites,  and  which,  if  profuse,  may 
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cause  con  titutional  disturbance  in  one  not  used  to  such  attacks, 
Di  the  constitutional  symptoms  were  due  to  some  other  recognised 

(il-i-a-i- 

Cases  of  cerebral  apoplexy,  illinium  tremens  and  even  acute 
'alcoholism  have  been  received.  In  fad  our  observation  cabins 
nave  been  the  clearing  house  ol  many  panic  diagnoses  which, 
however,  presented  little  difficulty  in  tin-  absence  <>l  the  cardinal 
,x_\  mptooi    oi  c  rebro  spinal  meningil  is. 

Meningitt  A  certain  number  of  cases  of  meningitis  due  to 
organisms  other  than  the  meninges  me  under  observation. 

Since  these  pre  ented  definite  signs  and  symptoms,  t  hey  had  anti- 
meningococcic serum  injected  ;>t  primarj  lumbar  puncture,  i' 
being  our  custom  to  give  serum  when  symptoms  of  meningitis  were 
presenl  before  confirmation  or  negation  by  the  laboratory; 
Inii  since  these  cases  on  "negative"  laboratory  report  p 
(nit  of  our  hands,  no  further  reference  is  made  to  them. 

Seventy-one  cases  are  discussed  in  1 1 » i -—  article,  and  to  our 
knowledge  failure  to  diagnose  has  not  occurred.  Even  in  the 
most    fulminating  onfirmation   <>f  clinical  diagnosis   was 

always  obtained  from  the  laboratory  prior  to  death.  Absolute 
failure  to  find  the  meningococcus  only  occurred  in  four  cases, 
viz.,  W.  I*.  'M .  4:i.  bu1  the  presence  <>f  pus  in  the  cerebro-spinal 
riuiil.  combined  with  the  positive  clinical  -i^i  1 1- .  warrants  their 
inclusion  as  definite  cases  of  the  diseas 

l      Initial  Symptoms. 

Among  the  initial  symptoms  on  which  the  primary  diagnosis 

was  made,   the  undermentioned   were  the  1    prevalent   ami 

constant 

Headacht  of  varying  degree  was  presenl  in  all  cases  who  could 
den  ribe  their  ■■>  mptoms. 

Neck  Symptoms  Twenty-nine  had  retraction;  thirty-eighl 
complained  of  and  exhibited  stiffness  only,  and  four  had  no 
definite  alteral ion  from  tin-  normal. 

Menial  Symptoms  Eleven  cases  were  comatose  thirty  nine 
were  semi-conscious,  drowsj  or  irritable;  one  case  was 
hilarious     twentj  cases  were  perfectly  rational. 

A •  .•..!>  definite  in  sixtj  - 

/.' ■         of  various  intensity  and  distribution  were  present  in 

fin  1  \  1  .'. 

In  1  he   I  « hen  the  ad^ ances  in    ba<  tei iologj 

allowed  11. •  \  hat  typ 

infecting  the  p         <    an  attempt  was  made  to  discover  if  there 
1'  \    betwei  'I   incidence,  clinical 

symptoms  and  mortality. 


if  signifi 
from  a  clii  Poo 
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1 

i 

l 

I     II 


I 

Sei  tun  ti-i  a\  hi-  Hi    b  o  mt<>  tin  it  \      Ftei 

removal  ol  cerebro-spinal  Huid,  \  rried  out  as   i  i    titine 

procedure  in  the  Royal  Naval  Hospital    H  a  Octobej    1916 

Previously  this  method  "f  treatment  bad  been  employed  but 
no  apparent  trust  was  placed  in  it  "i  in  th<   sera,  and  othi  i 
ol  treatment  were  also  u»  d 

Sin  l'Jl.').    all    «  .i^r-    Lin  . 

without  other  treatment 

In  1916-1916  \  irious  sera  wi  n  used,  l>ut  since  the  introdui  tion 
1915  1916-  l!»l  7.  tin  -• 
ili>-  otl  epl  "ii  two  occasions  when  tin-  serum  madi    by 

the  Mulford  Institute  was  t  ■  i « -» 1  hoping  that  it  m  n  the 

irj   iintmitiiMiiL'  bodj  , 


II        COWSIDKRATIOX   Ol     1913   1916    Si 

Ii <  i  1918,  t 

n  ere  treated,  all  except  om  proved  bj  finding  the  mei 

rereb                 fluid  •  •(  t  hesc  t  wentj  t « ■  ■                  bteen 

cred    (iiul  ol  returned  to  dut^   and  two  wen 
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invalided  out  of  H.M.  Navy     one  on  account  of  age  and  one  for 
slow  cerebration,  which  might  have  been  present  before. 

This  give-,  .1  mortality  of  18-22  percent.,  which  was  gratifying 
and  gave  one  i  sense  of  security  in  tin-  methods  employed. 

I.     Procedun   of  Lumbar  Puncture. 

In  ail  cases  except  those  in  which  coma  was  present,  on 
completion  of  systematic  examination,  Lumbar  puncture  was 
performed  under  scopolomorphine. 

A  hypodermic  inj«*«-t i< hi  of  the  following  was  given 
U.   Scopolamine       ...     grs.  I    100. 
Morphine  Snip.  ...     grs.  I   t>. 
Atropine  Snip.    ...     grs.  I    100. 

An  interval  of  thirty  minutes  was  allowed  in  elapse,  when  local 
preparation  of  the  skin  with  acetone  ^ml  Tinct.  iodine  was  carried 
nut  with  as  little  disturbance  to  the  patient  as  possible. 

Lumbar  puncture  was  then  performed  with  the  patient 
lying  on  tin-  side  knees  well  drawn  up  ami  the  buttocks  well 
over  thr  edge  <>f  tin-  bed. 

The  instruments  used  were  Barker's  needles  and  a  20  c.c. 
!:•'  on  I      syringe,  fitted  with  an  adapter. 

The  serum  was  raised  to  a  temperature  of  l  < »< »  F.  by  standing 
the  phial  in  hoi  water. 

The  quantity  of  oerebro  Bpinal  fluid  withdrawn  varied  accord- 
ing to  the  pressure,  but  seldom  was  more  than  :jo  c.c.  withdrawn 
In  conscious  cases  the  indication  for  cessation  was  taken  from 
the  patient  complaining  of  increased  headache. 

Serum  was  then  injected  slowly  by  the  syringe. 

The  use  of  scopolomorphine  injection  was  found  to  obviate 
all  objection  of  the  patient  to  lumbar  puncture,  while  the  quiet 

sleep  promoted  by  the  drujjs.  for  a  long  period  following  operation. 

appears  to  have  been  beneficial. 

\  -mart  purge,  viz  .  calomel,  grs,  iv.  followed  by  Epsom  salt- 
in  eighl  hours,  was  always  administered  if  the  patient  was  not 
unconscious.     Even  in  the  unconscious  patients  it   was  usualrj 
found  thai  reflexes  allowed  of  the  administration  of  liquid  p 
such  as  i  aster  oil 

The  fool  of  the  bed  was  raised  on  blocks  aboul  s  t.i  10  inches. 

Sera  Employed 
i     I'  >lj  ralent.     Bfulford  Institute. 
2    Poly\  dent      Pasteur  Institute.     I'  I   3619 

l  lordon,  No   i      Pasteur  Institute      P  I.  3d 
t    Gordon   Nos   2  and  3      Pasteur  Institute.     P.I.  3639. 

I  lexner,  191  i      Eta  kefeller  [nstil 
6.  Plexner,  1016      Eto  kefeller  Institute. 
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.»</    Treatment.      I'M.",   L916   Serie\ 


t  jerebro  Spin  »i 

Fluid 

Condition 

an<l 

Depk  ■ 


Uftd  Done, 


Remark.-*,  on  Progress.       Complications.       Result. 


Turbid 

-  20  c.c. 

S|..w  recovery  ... 

Slow  cerebra- 
tion. 

mi  il  led 

Clear 

-  15  c.c. 

+  15  c.c. 

Rapid  recovery 

None 

Invalided. 

[in-bid 

Hull  icd 

+  10  c.c. 

Rapid  recovery 

None 

Duty. 

V.-ry  Turbul 

-  40  c.c. 

Mulfori 

4-  30  C.C. 

rational 

Broncho- 
pneumonia. 

1      ■    1    irhi.l 

—  30  c.c. 

P  1     irfl'i 
<;<>r<i'>n  1 

+    8  c.c. 
+  10  c.c. 

Develop^!    Pub 
but  quit.*  nation  hi, 

Dead.      4 
J..;. . 

(   l-.r 

-  I0o.c. 

No  Mrum 

Slow  recovery  ... 

Sfone 

Duty. 

I.I.I  -■in: 


Tirhi  I      -20  c.c. 


P.I.  3619 
Cr.r  in.    I 


+  10  c.c. 
+  10  c.c. 


Rapid  r«cov»rv 


Duty. 


Gordon  1-2X   +  20  c.c.      No  improvement 


123    4- 20  c.o.     Little  improvement. 


P.I.  3619 


+  20  c.c.      Improvement,    but    re. 
uvpee. 


Turin  1 

+  20  c.c. 

I'..i|.il  recovery. 

... 

Pl« 

i  • 

Plainer  1918  +  20  c.c. 

Hut  j . 

Turbi.l 

+  20  c.c. 

[mprovemenl   ... 

Brooofao- 
pnatuDODiA. 

Dead.      4 
da>  - 

-  35  c.c. 

P.I.  3619 

■+-  20  c.c. 

Rapid  recovery 

N-.m- 

Duty. 

1 

S 

admiMiion .           Rapid 
conval. 

Sotu 

Dot) 

+  20  c.c 

I  • 

P.I.  3619 

+  30  CO. 

Hatdrt  failure 

hour-. 

rurbid 

■ 

... 

1   1     v        •     1    '1    . 

Duly. 

I  1915  +  20  c.r.  <;.x«i  improvement,  but      Bertu 
—  3rtc-  rrlapei                                  Otitic  Media 
(chronic); 

Pttrbid          .'i            I     ■  i   •   :  II  ivory.                Bronrl.it..>. 


Turin  I 

I 


Turbid  10.  I-     < 


1915  +  20  c-      Immediate  n 


Duty. 


Opalescent 

-*)c« 


• 
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:;.     Tabular  Statement  of  8yn\ptomt 


..1 

■  ilar 

K.r 

K. 

Mar.  27 

Mar.  28 

•  cioua 

H.  in. 

M.r.  28 

S. 

1       ;.  BHI 

M.r   :•: 

Head* 

Rrtraction 

T. 

30  yearn. 

Apl.  24 

Apl.  24 

■  n«l 

- 

s,l 

A 

IS  fi  .i-. 

Apl.  23 

..il    ... 

• 

V. 
17  yean. 

U  iv      c 

May      0 

Rational     ... 

' 

W. 

Rational 

1 

i       \    '.     mi   Individual  < 

.; t  i-.  .i\ ailable  foi  this  man. 
Hi-  i. m  .i  ■..!>.  chronit   course  with  persistenl 
sign,   but    his  symptoms   were   neve  ugh   to  suggest    lartbei 

interference       Vftei  being  ill  t"i  thirty  days  In-  suddenly  developed  rapid 
erebration  temaii 
e  n       I  la-  man  was  undei  observation  loi  insanity  Ei 
i'  iming  undei  oui  observation 

I  If  made   i  rapid  .  but 

was  invalided  on  -111111111;  to  his  t"in'<t  employment  in 

I  Ins  man   was  in   ins  eleventh  da 

pinal  meningitis      Consi  1  and  symp- 

within  twelve  hours  "t  injection  ol  >!:lti>pi 

■ 

mm  the  tust  lumbal  puncture 
and   admini  '  I 

on  the  third  >l.i\      On  the  second  lumbar  puncture     Mulford 

pneumonia  .ni'l  died  on  thi   nil 

■ 
■ 


ml  1'nal uifni.     Mil."  nt It;  Seriet     continued. 


('.  r.  I.r.,  Spuml 

Fluid. 

Condition 

and 
Depl 

Ri  marks  on  i 

t    Ml.l|.l> 

Purbid      -  SO  e.c.     Banner  1916  +  20c.c. 

Heart  Future 

Dud.      8 
hour*. 

forbid     —  25c.c.     Flexner  1916  +  20  c.c.      Rapid  recovery 


Duty. 


forbid     -  30  c.c. 

-  1916  +  20  c.c. 

Rapid  recovery 

orbid     -  22  c.c. 

Flexner  rjl<!    i   Ju  r  , 

Developed  Pericarditis. 

rpttlescenl 

—  30  c.o. 

1  i    i      r  1916  +  20  c.c. 

Rapid  convalescence. 

Pericarditis  :      Duty 
Delirium 
Tremens. 


•How  put 

—    S  e.c. 

Floxner  1916  +  20  e.c. 

Improvement   ... 

None 

...       Duty. 

forbid     -  30o.e. 

Itomex  1916  +  20  c.c 

Ceesation  of  symptom*. 

Soar        -10  o.o. 

No  serum 

Rapid  convalescence   ... 

None 

...      Duty. 

Flexnor  1916  +  20  e.e. 

[forbid       -  26  c.c. 

nasnt  1916  +  20  c.c. 

Rapid  convalescence   ... 

None 

Duty. 

1 1<-  used  to  Laugh  without  reason,  and  was  always  quietly  singing  throuph 
the  nursery  rhymes  or  whistling  t.ilbert  and  Sullivan  opera,  and  when 
d  pleaded  ignorance  oi  what  be  was  doing 
He  was  nol  lumbal  punctured  until  his  eighteenth  day  under  observa- 
tion, all  other  diseases  having  l>y  ihh  time  been  ruled  - 

Lumbar  puncture  alone  had  no  effect  on  his  mental  condition,  and, 

as  diffii  ult'.  was  experienced  in  finding  the  meningococcus  in  his  cerebro 

spinal  fluid,  th<-  laboratory  report  was  delayed  until  the  twenty-first  dav. 

whin    the   i •■-.nil    being   .i    positive   he   was   lumbar   punctured   again   and 

P  I    36*19  given 

Ihs  condition  immediately  improved  and  he  only  had  three  further 

:    temperature,    which    were   always   heralded   by   the   sin^inp   and 

whistling  previously  mentioned 

I  i\  •  idly  i  onvali 

I       Made  good  progri n  first  injection  of  P.  1   3619  and  P.] 

\  similai  <  1  • »~ •  •  was  given  intramusi  ularly  on  the  tlur.l  day 

G       I  hi-  i  .i ■•     in   which   P.I,  3619,  3636  and    I  given 

intrathecally  on  fi  •  lumbal  yy       i  -'"l  little  improve 

m uti i  and  was  tending  to  beo  when,  on  the  seventeenth  dav, 

21 i  1  lexnei  191 5  serum  w 

His  symptoms  rapidly  disappeared  and  convali  ished 

i  [ulrainatii  wing  >onie  mental 

improvement  or  treati  ent,  but  died  >n  thr  inurth 

I  bi 

bid  thud  uni 
!  ■  i    361 9 
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Case  K       1  his  i  ase  had  been  under  treatment  outside  tor  fourteen 

iming  under  our  observation 
His  i  ondition  on  reception  was  one  oi  marked  lethai  ■  ■  isting, 

and  incontini  sees  and  urine 

His  first  lumbal  puncture  was  for  di  I  be  received  his  inji 

t'ilH  within  twenty  hoars. 
His  immediate  improvement  and  rapid  convah  -  larlv 

drama!  ind  wasted  .1 

\  fulminating  ..  .w-  who  died  in  nine  and  a  halt  hours  allowing 
for  little  1  linical  observation  other  than  that  which  i>  tabnlal 

ired  marked  improvement 

on  nrst  injection  oi  serum       He  relapsed  on  the  sixth  day  wl 

■n     was     given        From     this    time     he    made     good     progress     with 

negative  symptoms    and  las  ,hart    while  demonstrating  the  periodicity 

ol  •  lnonu  itv.  is  no  1  riterion  Of   his  general  .  ondition   whu  h   I 

S         I  his  case  was  one  which,   having   shown  g.»>d  improvement 
on    first    treatment,    was    complicated    by    acute    multiple    sviiovit. 

rheumatit  type,  thought  to  be  dm-  to  serum 

He   also    had    chronil    otitis    media    whnl, 
ped  hron.  lutis  on  the  eighth  day 

\s    however,  his  mental  condition  was  satisfactory,  it  was  not  until 
the   disappearance   •■:   complications     which   would   have   account 
his  temperature     that  a  second  injection  ol  serum  was  given 

dramatii    result  ol  this  s 1.1  injection  points  to  the  (act  that 

he  would  have  benefited  by  earliei  second  treatment 

i)       Showed     marked     improvement     alter     tirst     injection,     hut 

relapsed    to    unconsciousness    on    the    third    day,    demandii 

inje<  Hon      ihe  result  ot  this  is  .  u-arh  demonstrated  on  the  t  haxl 

P      \n  mt.  Hstmg  case  with  a  lustotv  ot  having  been  admitted 

into   hospital    at    Alexandria   on     [anuaiv     13th,    1916,    with    .  • 

meningitis,  where  he  was  treated  1>\  lumbar  puncture  . 

I h-  was  admitted  into  this  hospital  on  Man  it  Jist  aftei  being  1  •  n» ales 
1  enl  since  1  ebruary  1st,  but  on  account  ol  not  having  had  routine  throat 

examination     he    was    plated     in    OUI     Cerebro-spinal    meningitis 

Within  twenty  foUI  hours  o|  admission  he  1  • 

spinal    meningitis     and    was   treated    by   lumbal    puncture  anil   injection   oi 

I  lexnei  serum 

I  he  result  was  v  itv  dramatii  and  his .  on\  alest  en.  e  was  rapid 
H.-  is  ,  onsidered  t..  !■■  ■  lapse  dm'  to  .  hange  ol  1  limati 

not  a  fresh  infection       1  his  raises  the  question  .■!  ham  long  the  .  ■■ 
spinal  thud  ma;  remain  infet  ted  with  produi  don  ot  no  sympl 

•■  quires  little  .  ommenl 
iun1    ot   returning   cerebral   sympton 
[Tie  n  -nit  is  ,  leati- 

ting,  who  died  in 

tiv  from  he.ut  failure 

list  m 

. ..-  111  whu  h  Flexnej  i"i .- 

.  xplanation 

■ 

withhold  it 
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On  admission  the  case  was  not  severe  mentally  or  otherwise      s;;,  ], 
symptoms  which  are  tabulated  were  mild,  and  disappeared  on  first  inji 
On  the  second  day  he  developed  symptoms  of  delirium  tremens. 

On  the  third  day  he  had  marked  rheumatic  symptoms  of  the  larger 
joints,  now  known  to  be  meningoccocal. 

On  the  fifth  day,  tht;  temperature  having  steadily  risen,  in  the  I; 
previous  experience  he  was  given  his  second  injection,  with  apparently 
good  result  except  that  his  rheumatism  increased  and  he  developed  on 
the  sixth  day  .t  very  severe  pericarditis,  lias  was  thought  to  account 
(09  bis  continued  symptoms  The  treatment  of  this  pericarditis  now 
became  of  the  first  importance  in  the  absence  of  symptoms  of  cerebro- 
spinal meningitis  ^igns  of  the  presence  of  fluid  in  the  pericardial  sa< 
wen  ah  en1  throughout,  so  one  was  denied  the  chance  of  investigating 
the  organism  causing  the  lesion  This  latter  complication  had  quite 
leared  by  the  twenty-third  day.  when,  further  investigation  having 
failed  to  find  reason  tor  the  continuation  and  alteration  in  type  oi  his 
pyrexia,  lumbar  puncture  was  performed  and  a  third  injection  of  strum 
given  There  was  immediate  disappearance  of  I  linical  si^ns,  and  a  rapid 
i  onvalesi  em  C  was  established. 

Case  U. — Another  case  demonstrating  the  net  essity  of  second  injic  in  n 
on  account  of  further  rise  of  temperature  and  persistence  of  symp 
all  of  win.  li  were  relieved  by  the  treatment. 

Oise  V. — This  case  was  lumbar  punctured  on  admission  for  diaj  i 
but   no  serum   was  given   as   his  cercbro-spinal   fluid   was  clear   and   not 
under  pressure      No  improvement  was  noted  on  lumbar  puncture  alone, 
but  rapid  disappearance  of  symptoms  followed  second  lumbar  puncture 
and  in)*-*  tii in    i    ernm. 

■   W       I  Ins  last  case  is  the  onlj  one  quoted  in  which  meningi 
were  not  found  in  the  cerebro-spinal  Quid,     He  was  clinically  a  i 
spina]   fever,  and  his  symptoms  disappeared  aftei   oni    ii  . 

"I  serum. 
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isioru  Drawn. 
In  view  of  the  reeultiiig  mortality,   18*22  i  the 

urity  whicb  Berom  treatment  had  given,  Borne  i  riticism 
•  if  the  Bera  employed  maj  be  permitted.     It  i<.  howevi  r,  impossible 
gmatise  over  bo  Bmall  some 

clinicians  are  <>f  opinion  t )i:it  tin-  symptoms  of  tlii-  d 
be  alleviated  and  even  cored  by  lumbar  puncture  alt 
■  if  oui  •    such  dramatic  results  that  it  may  be  churned 

thai  they  do  oot  demonstrate  the  efficacj  c.f  sei  in  the 

"f  lumbar  puncture. 
Except  in  one  rulminati  R)  in  which  Flexner,   1916, 

serum  was  given,  the  deaths  occurred  in  cases  in  which  French 
manufactured  Bera   were  employed,  .mil  these  fatal  cases  were 
in  n>i  way  more  severe  in  type  then  those  in  which  Ami 
•  r.i  were  used      Against  thi>.  however,  Bomeoi  the  most  dramatic 

accomplished  bj   the  French  serum    P  I    !  • 
F,  •>  and  Ki.     From  the  results  we  came  t<>  the  conclusion 

1 1)  That    the  serum    prepared    bj    the   Mulford    Institute 
\ir\    satisfactory    until   deterioration    i > ■  •  ■ 

it-   D 

u  Institute  serum,  made  from  type  cultures 

supplied  !>y  Lieut. -Colonel  Gordon,  «a-  oi  little  or  im 

\  aim-  in  the  type  of  cerebro  spinal  meningitis  dealt  with. 

(3)  That  the  Polyvalent  serum  of  the  Pasteur  Institute, 

P.I.  3619,  in  certain  cases  was  most  satisfactory. 
i    That   Flexner  serum  gave  excellent  results  in  al 
•  \.  ept  one,  and  was  the  means  "f  establishing  <  ure  in 
which  previously  had  refused  to  read  to  other 

The  following  deductions  were  also  drawn 

lli.it.    provided    the    serum    is    efficacious     frequenl 
lumbar  puncture  is  nnne<  eesarj 

(M  That  there  i^  no  evidence  thai  intramuscular  injection 
of  serum  is  beneficial. 

I  '  '  i  general  tneesthetic  for  lumbar  puncture,  as 
recommended  by  some  clinicians,  is  unncrownrj  tf 
itcopolomorphine  i-  used,  and  there  is  do  evidence 
that  harm  resulted  from  the  employment  of  this  <lniL' 
(-/)  That  aspirin  appears  to  relieve  all  minor  symptoms  "f 
headache  and  sleeplessness. 

Ill      Consideration  m    1016-191 «  Series 

With  these  hastily  formed  ideas  of  the  best  method  of  I 
inrtit.   ami    with    an    unlimited    supply    of    ri<\t:<i    serum     the 
autumn,  the  beginning  nf  the  cerebrospinal  meningitis  m 
was  looked  forward  to  with  confidence     The  •  June 

\* .»^  admitted  on  •  h  tobei  28th 
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I.     Procedun   oj   Lumbar  Puncture. 

The  st •  method  of  lumbar  puncture  and  injection  of  serum 

«ib  employed,  but  a  slight  change  in  routine  was  made. 

It  was  found  to  be  unnecessary  t<>  use  scopolomorphine  in  all 
cases,  [n  those  cases  which  were  rational  on  admission  or  became 
bo  after  primarj  treatment  it  was  found  that  the  operation  could 
i"  performed  withoul  anj  narcotic  it  the  patient  was  prepared 
bj  explanation  for  the  sensations  he  must  expect. 

No  local  anaesthetic  even  was  employed,  and  we  have  never 
found  anj  objection  or  resistance  on  the  part  of  the  patient 
which  interfered  with  the  operation. 

A  point  noted  amongst  these  rational  and  non-narcotised 
patient-  was  that  while  depletion  of  cerebrospinal  fluid  was  in 
progress  headache  increased  in  violence,  and  that  the  injection 
of  serum  immediately  relieved  this  symptom  and  in  man} 
caused  it--  disappearance.  Quiet,  restful  sleep  following  injection 
of  serum  was  rerj  common.  I  'ramp-  in  the  leu-  during  injection 
ren  sevt  re  in  only  a  few  cast  s,  and  were  totally  absent  in  many. 
We  are  of  opinion  thai  this  symptom  can  be  obviated  by  having 
the  serum  as  nearly  as  possible  at  the  body  temperature. 

\  genera]  anaesthetic  had  to  be  given  in  five  cases,  viz.,  4.  5, 
8  12  and  36,  mi  account  < if  the  violence  and  resistance  of  these 
men  when  interfered  with.  The  ana-then,  used  was  ether,  by 
the  open  method.  Cases  4, 6  and  12  died,  the  mode  oi  their  deaths 
being  stated  ami  discussed  individually  later. 

2.    Si  in  Employed. 

The  Berum  used  during  this  period,  excepl  on  two  occasions, 

was  Flexner  I916and  1917,  prepared  by  the  Rockefeller  Institute. 

The  new  Mulford  serum  was  employed  twice,  once  in  Case  2 

ami  once  iii  Case  Ml.  bul  did  nut  appear  to  have  any  beneficial 
action. 
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Result. 
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Improvement 

Rubella,  16th  day       I  >.it>  . 
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Jan.  21  :  Yefloi 


+      Ja.> 

Jan.  :'.i    Turbid 


Jan.  24    Fibnn  Clou 

Keb.     3     I 

i    -  2T  c.c. 


U.  I  ■ 


Feb.  26     Vatj  Tabid 


I S  _v.*r». 


Jan.  31     Jan.  31 


I>n>w«v  ;       Irn 


-       Jai.  30  c.c. 


BM DM  k>H 


S 


Rigid 


Reel  Ice.. 


30  c.c. 


l>l«Je 


>. 

Turbid  -  35  c.c 

8 

SO  c.c. 

Feb. 

II 

Feb. 

ta 

Clear      -  17  c.e. 

Feb.  IV    Opalescent 

-  18  c.c 


Clear      -  18  . 
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and  Treatment.     1916-1917    S  itinued. 


Plexner  1916    -  18  c.c. 


>■  ire        dropped 
relief. 


Jan.  T     l..!i    Indo      Invalided. 
CyclitH. 


Flexni  i   1816 


iranee  of  Cer.'lir.i  toute  Synovitia, 

ll  -nmptonu. 

Jan.  10.    H.-m..t  1016        !0       K> mcleated. 

c.c.  muscular. 


30  c.c. 

iv        Slight  mental  improvement 

s:  bra. 

Plexner  IIM 

Hon  rational. 

Brom-hir  r* 

neznei  1016 

i          Increase  of  ayinptonia 
BronehiaJ  moi 

t.T   hr*. 

KI..T,,-.      ! 

V"  change. 

Plexner  1916    •    20  c.c. 

ii          Good  improvement 

■  aotion. 
Constitutionally  l»-! 

try  failure 

Dead 

63  hra. 

Plainer  1016    •   18  c.c. 

Plexner  1016 

\\iu.i-  - 

iv        (iood  improvemenl 

Btreptoi 
Meningitie. 

Plexner  inn; 

1  lenerml  improvement. 

11)16    t    15  c.c. 

N..  lymptomt 

Plainer  liu* 

Plexner  l«l6    |   ISc.o. 

[rritable,  hm  bright 

1'.  .ml 

Ni>  wrttm 

Flamei  1016 

ii         Raapiratorr  failure  restored 
by   rtrtiti.-ial   raaptoaOion. 
Regained  teornbility  and 
BjaoafaJ  inpromnanl . 

1  >i-.i|>|>oaranc«  of  all  aymp- 

t4.|IH. 

Nora        

Planer  iwlh 

Plena!  1 

Ii        [mi i  ■  • 

N 

Out] 

Darner  I '.'it. 

Immediate   r. 

None 

Plexner  1016 

i        Bttghl     tnrprovamena,    lol 

lilWc.i     l.\      | 1     11'    i 

ment. 

Intracranial    pre* 

• 

■ 

Plexner  1916 

yint.    rational 

1016         11 

Nyatagmua.  and  juinpy. 
y.i,.-ter. 

No  aaruni 

Il\>i"nral  .    Intracranial. 
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:!.     Tatmleu    - 


Apr. 

•ion. 

m  r»l 

- 

Ihioa 

—       I 

tlirr.                  1  •.  : 

20. 

Feb.     8 

-      iim  : 

Retraction 

- 

11. 

I.I        h 

Rational  : 

' 

sun 

- 

' 

1.  • 

M 

IT 

Mar. 

4 

Clear 

13    Pob.  IS    Bi 
16  yean.  tarioal. 


Ketr*.  • 


IS,  Feb 


I 


14. 


I 

18  year». 


■ 


ie.       n  i    i 
l 


■ 


i .  • 


i 


24  >r»r- 


• 


(nut  Treatment.     1916-1917  Series    continued. 


Merun         1     ■ 

K.-miil  . 

i  fcrmplications. 

Kroult. 

Plainer  1916 

i 

cation*!,  hut  dull. 

Dead. 

Plainer  191B 

Planter  1918 

>i 

Soma  alleviation  oi  \vmp- 
torn*. 

Dim    man    had    » 
laparotomy  per- 
formed   on    the 
day    of    admix - 
rioni  previoua  to 
ftfttning       under 
■mr  obaarvatum. 
lxveloped 
intracranial 
prt'Miure        and 
wasted. 

I.,  .i. 

Plainer  1918 

■ 

Letharg 

■ 

1 itinent. 

rrtlual       pros* 

riiill 

N  •  wrum. 

Mental  condition  unproved. 

No  wruro, 

••■run.. 

.'  irritation. 

i 

Good  improvement. 

Nona 

Duty. 

Plainer  1918 

No  further  lymptome. 

. 

i 

U   .n  of  Oerebro-Spinnl 
Meningitia  ■yiuptome. 

3j  IlO\  It  LH. 

right     knee,    on 
."ith  day. 

Duty. 

Planter  1918 

Plainer  1918 
Planter  1916 

i 

[mproven i      Sull  dull... 

. 

Duty. 

■ 

1  ■ 

1918        20  • 
Plainer  1918       -'"  e  ■• 

ii 

[mprovemenl 

Delirious, 
[mmediate  r verj 

None 

Dutj 

1916        -' 

■   ■ 

h 

1  ►.  v -!■>'        i                          una       of 

None        

H  ily 

No  wrum. 


intracranial 
[nunadial 


Duly. 


lit; 


:t      Tabtdat    v  -   mploms 


Hint 

iluacular  Spinal 

_£  Kluid. 

and 

lun- 


- 


Mar.     3     I 


1 1 


U 


iml  ; 


' 


31. 


\v    Tm 

Mar.     *     M-ntallv     .lull 

OoU»j 


•  d     dull 

anil  lethargic 
throughout . 


Mar.      6      Von     Inrl.i.i 


Turbid 


rhi.l 

- 
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and  Treatment.     1916-101"   Series    continued. 


Berum  Mid  '  - 

don|. 

K».*marki  on  Pl'Ogloae. 

(  .implications. 

II..111.T  LB16        18 o.o. 

IV 

Temporal  nr>.  ilr 

Hemorrhagic  rash  ; 
'  or  u of  ulcers. 

aft 

Plainer  L916 

irum. 

Quite  rational  :    no  .'.-r.-lirM 
Hpiiml   meningitis  fymp 

to  [US. 

No  serum. 

Very  septic  generally. 

Uit'lit  Oti( 

I  I.  iznei   i'ii.       .''i .  . 

[noontinenl     and     araatuuj 
i  apidlj      Sudd 

Right  Uaetoiditia. 

Fleznei  1916 

Lethargic 

None 

Kuty. 

II.M..T  1918        2<>  .-..■. 

I-,  t.nt  inoontinenl . 

M.-iitiil    improvement,    hut 
inoontment. 

■   ■ 

Iiniii.'iliate  recovery. 

Plexnei  L918 

n 

Cessation  of  all  lympt 

N 

Knty. 

1  1918  +  20  c.o. 

Alleviation  ol  oymptoine. 

Iflexner  1918 

\...im  allot  i. in. in. 

■UN. 

.... 

•  ii  i.l"  nil  -\  nipt. mi*. 

• 

i 

Bronono- 
pneumonia. 

Dead. 

•   1918       J'i  ■ 

pbalus. 

Flexner  1918 

• 

[nemaaad  intnv  rani .: 
sure. 

No  Hnim. 

•  mi. 

Plenv  r  1918 

■  mini  pn-neuro 

rum. 

Mulford                 l  1 

r-lln 

1 
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3.     Tal  $tai<  S  .•1'iitn,,,'. 


ul«r 

j  Fluid. 


11 

IS 

1  url.i.l 

II 

IS 

- 

I 
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and  Treatment.     L916-1917  Series     continued. 


r™ 

serui     u  i  I  '■•-■■           '  loi           H                         grew. 

Coroplii  > 

Result. 

»1« 

Aty- 
pical 



Dead. 

i 

Delirious. 

1               1918 

■ 

y\.  XII.  r    1    •    ■ 

i 

[mprovdmeal 
Serum  Bj 

Broncho- 

jiin'iiiiiunia. 
i  ,,iilii, 
Delirium. 

l^ml. 

Flexnei  1016 

ll.xn.r  191* 

Ftexner  1916 

1 

KI.XII.T     lOlfl 

Delirium. 

i SOo.o. 

ii 

» I  improvement 

Bronobo 
pnenn 

I'.  ...1. 

H-vn-r    1(1., 

.  lint  comfortable. 

Ptoxnar  1016 

Deliriou*. 

Broncho-pneumonia. 

II-  in .-r  1AM 

i 

• 
mprovemenl 

None        

H.itjr. 

H-\ I'll, 

KI.-mi.t   141fl 

No  lympt 

1   1 

ill  April  -'. 

Planter  1»16 

..  nrible 

Developed  intracranial  pree- 

rum 

I'l.vn.r    I'll., 

i 

... 

Per 

Broncho 

pniMii hi*. 

lurly 

■    • 

i  :  Hi. 

Much  >■■ 

i    i  ■ 

Planter  ISI6 

•  nun 

■ 

- 


:{.     7''.'  -  S  fmptomt 


of  Adml«- 


37. 
19  yearn. 


38. 

!  I 


39. 


.-iiilnr 


Fluid. 

j     Lumbw  rendition 

turr. 


■ 


M»r 

- 

M»r.  2f 


Apl.     l    < 


i 


|  IM,     . 


40. 


.  ..11,,,-.  .1 


Mur.  IS     ()[«lr»crni 


.M«r.    IT     Ik: 


M,.r     .'I 


41. 

II  yrir>. 


i 


Apl.     -'     \pl.     :■ 


43. 


44. 


\ 
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mill  'I'n ni), a ni.     I'll''.  I '.i 1 7  8eriee     continued. 


Hi-lllUr 

cation*. 

N'o  wruiii. 

Polymorph*,  but  no  menin- 
gococci. 

None        

Doty. 

Flexn.r   !      • 

prowiui-iit. 

1910        Ito.c 

Rapid  conval)-' 

Kl.xn.i    1916 

II 

Xo  symptoniH.       Hi 

Intracranial    pr.  - 
sure. 

Dead. 

1916   4-  20c.c. 

Few  complaint*. 

V.  symptom!  till  April  5; 
became  delirioue. 

■ 

■ 

Comatose. 

rum. 

1  Intracranial              pr»-«.'ir>- 
symptoms. 

:    1916   +  20c.c. 

' 

Little  change         

None 

Duty. 

Kl.vni-i    1 

Rapid  improvement. 

KI.mi.t   1916 

II 

Good  improvement 

I'crirarditi- 

Duly. 

Flexnar  1916 

Excellent  impro 

Developed  Pericarditiii. 

1916        18  c.i 

mptome   "f   ■  ■ 

lllllL'ltl-. 

Plexncr  1916 

Gfadual  I'liiiMilertoenee. 

Plan 

II 

[mprovenv  at 

Peiicarditis 

Doty. 

Rmin  1911 

' 

... 

None 

1 

Kl.  xi, ■  r    I'll  ; 

No  fnrll 

■  a 

' 

Doty. 

■ 

'  ■ 

• 

None        

i 

:;      Tabulat    -  -  fmptom 


Cum 

and 

Data 

I>»te  of 

. 

■1  ixi-iiUr 

- 
J 

IMIM 

1.  1    .:    II 

fluid. 

ttftiaa 

.  ..„.„....,.. 

K.r 
Big. 

X        Pane-                 *nd 

tun-.               1  *■  | 

Apl      II      Or.ii.il.il  H'«.l 

Sl.ff 

Apt.    11 

' 

H.y     . 

■  ■    . 

1 

6S  ymn. 

■ 

st.n 

II.. w 

18  yrmn. 

- 

IUj   18 

Irritable 

Turbid  > 

irbid 
M  <  ■ 

r  l.i.l 

lxw  Turbid 

C9  )i<»ri. 

1 

H.-».|«.  Ii-  only 

1 

1 

rurbid  J 

31  •  .. 

SutT 
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,//,./  Treatment.     1916  191 7  8eriei     continued. 


don 

Complicationa. 

K.»ult. 

Flexnet  1016 

i 

Less  retraction 

N<»n>- 

Duty. 

1916       20  o.o, 

i  ■-•ii- 

All     lymptoraa    disappear. 
l:.l..|.-.-.  April  90. 

1911        20  o.i 

g    |   and  vomiting. 

Klixn.r   1!H_7 

Rapid  convalescence. 

■ 

Quiel .  but  not  ml  ional 

Nolle 

Duty. 

■ 

1 

<. I  improvement. 

IIP        15  e.i 

Plexner  1917  +  15  c.c. 

N.i  further  symptoms. 

1911        -'••■  ■ 

i 

Mental  improvement 

None        

Duty. 

1    1917   -f-  18  c.c. 

rational. 

II.  m,.  r    1811           20  1    ■  . 

Si  ill  iiiuroee. 

riexner  1917    -  20 c.c. 

S..  turtbi  r  i)  i.  i 

Planar  1917 

Slight  improvement 

None 

Duty. 

1917        SO  •  ■ 

1 

N..  (urther  ->  d  i 

noma  1  l 

iii 

Set Bj 

Doty. 

Flexru  • 

1 

1 
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i      Sotes  on  Individual  Cases. 

•  1    -  Reqnin  ent 

Case  2      Had  been  undo  observation  nine  days  outside 
admission       The  disease  ended  t>v  I  n-is  and  r.ij>i  e  after  the 

fourth  injei  tion 

Case  3. — Requin  ent. 

Case  4  — A  fulminating  case  who  died  in  twenty  eight  hours 

lumbar  puncture   was  performed  under  scopolomorphine,  but 
and  little  cerebro-spinal  thud  was 
■i  tlte  second  operation, 
itory  failure  thirty  minutes  aftei  completion  "i 
lumbar   puni  I  I   !    by  artificial  respiration,   but  developed 

a  second  an  hours  later  and  died 

The  error  i  loubtedly  the  in j) 

ebro-spinal  thud  had  been  obtained       the 
respiratoi y  failure  is  thought  to  have  been  in  no  way  due  to  the 

Case  5. — A 

The  first  two  lumbar  punctun  imorphine, 

tm t  as  the  man  was  very  violent  the  last  armed  under 

general  anaesl 

Hisconvali  tei  the  seventh  day  was  delayed  by  a  vi 

serum   rash   and   constitutional   disturbance    which   accounted    [or    the 
continuation  oi  In-,  pyrexia      Following  his  fiftl  •       m  his 

mental  condition  became  quite  norma]  and  no  anxiety  wi 
aim,  his  chart  being  no  criterion  ol  his  condition 

On  the  sixteenth  day  he  de>  eloped  rubella 

\   severe  cue  necessitating,   on  account   ol   violence,   the 

administration  of  a  genera]  anaesthi  ugh  hi--  condition  ait< a 

ent  had  improved  considerably  and  he  i  d.  he 

died  three  and  a  hall  boms  aftei  thud  injei  tion  from  sudden  heart  failure 

fulminating  case  who  died  in    ■•  ours 

There  was  no  reaction  to  two  lumbar  punctures  and  injection  "i 

serum. 

Cast  i  good  improvement  aftei  eai  h  operation  but  required 

i  unbar  piuu  Hues  anil  injei  tiOO  Of  serum 

Hi-,  mental  ■  ondition  also  was .  ompii.  ated  by  dehrium  tremens 

ith  day,  having  previously  caused  much  anxiety,  he 
an  excellent  recovery,  but  was  inval 

mment. 

ii       \  dramatii   ■  me  ol  cerebral  and  spinal  symptoms,  but  he 
*M  suppurative  irido-cyclitis  of  thi  daj 

Plus  complication   caused    the   desb 

lie  itutional  recovery,  but  was  invalid) 

g  the 
administral  lumbal 

puncture      He  improved  considerably  mentally  but  di  nchitia 

■  ith  in  eight 


Case  13. — A  fulminating  case  with  a  large  amount  of  moisture  in  the 
lungs  from  the  outset.     He  died  in  sixty-seven  hours. 

Case  14  Showed  some  improvement  following  treatment,  but  died 
in  sixty-three  hours  of  sudden  respiratory  failure. 

Case  15. — Illustrates  a  type  of  case  in  which  error  was  committed  in 
not  persisting  in  further  serum  treatment  in  view  of  the  continued  pyrexia. 
A  mild  case  from  the  beginning  ;  after  primary  treatment  he  presented 
no  subjective  symptoms  and  few  signs. 

Expectant  treatment  was  carried  out  until  the  thirty-fourth  day, 
when  he  became  unconscious  and  died. 

At  the  final  lumbar  pun<  ture  streptococci  were  found  in  the  cerebro- 
spinal fluid. 

This  is  the  only  case  in  which  secondary  infection  occurred,  and  it 
does  not  necessarily  represent  an  accident  due  to  lumbar  puncture. 

Case  16. — No  comment. 

Case  17. — No  comment. 

Case  18. — This  man  had  been  ill  three  days  previous  to  admission. 

His  signs  and  symptoms  were  definitely  those  of  cerebro-spmal 
meningitis,  except  that  he  presented  no  rash. 

His  cerebrospinal  fluid  was  opalescent  and  contained  pus  cells,  but 
no  organism  was  certainly  demonstrated 

Since  only  one  lumbar  puncture  and  dose  of  serum  affected  a  cure, 
the  laboratory  had  no  further  opportunity  of  obtaining  fluid  for  investiga- 
tion. 

Case  19. — This  case  improved  in  the  early  stages,  but  later  injections 
of  serum  caused  the  development  of  intracranial  pressure.  This  was 
treated  by  lumbar  puncture  alone.  He  died  after  seventeen  days,  the 
cause  being  increasing  intracranial  pressure. 

Case  20. — A  fulminating  case  reacting  slightly  to  treatment. 

Case  21.— This  case  was  taken  ovei  from  the  surgical  side  of  the 
hospital,  a  laparotomy  having  been  performed  on  account  of  his  condition 
being  mistaken  for  perforated  gastric    nicer. 

He  corresponds  very  much  to  Case  15,  and  the  same  error  was  com- 
mitted— failure  to  persist  in  serum  treatment  in  the  early  stages. 

lie  improved  a  little  to  begin  with,  and,  in  view  of  his  surgical 
condition,  expectant  treatment  was  carried  out  until  it  was  too  late. 
Following  his  fifth  injection  of  serum  on  the  fifteenth  day  he  developed 
intra  ranial  pressure  and  wasting,  necessitating  frequent  lumbar  puncture 
alone,  which  had  no  effect  on  his  condition 

No  comment. 

I>mal 
meningitis  after  the  fouxtl 

lii it uni.itn.il  ni  pyrexia  was  d  acute  synovitis  of  the 

right  knee  joint,  thought  to  I"    I  SOSed  by  •'.•rum. 

J  i  -  N"  .  on 

2  S      No  comment. 

The  most  acutely  ill  of   i  tved 

He    ■  u  comato  !i  incontinence  of  urine 

and   faxes       I  t  thought   I  Id  not   live  long  enough 

for  lumbar  punctlll 

[B8MJ)  » 
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ill 
primal 

i 

ire    whii  li  w 
irthei   depleti  pina]    fluid      Hi* 

tilt  in  •  nt. 

i 
in  Ins  sixtli  day  of  rubella  when  he    . 

nal  meningitis  ;   his  purpurii  i 

• 

1  he  I  liiinal  s\  i: 

in  spite  of  tfa  pinal  fluid  b 

»i-i mn     The  result  was  nii.si  dramatic  and  la 

i   with  the  i  v  i  j>t u  n  i 

ilai  and  finally  pi 
..'.!  fluid  u.  - 
ped  suppurative  . 
!    lumbal     | 
furthei  - 
• 

With  this  temperatun 

sjiui.il   menio 

I  and  spina] 
Furl 

where   pustulatii  i 

rably 

In  i :  ind  spinal  • 

| 

:   -     Rl\  Til      III"! 

men'  ut 

Lumbar  puni  ture  withoul  ii 
inl(  ■imatu'ii 

eighth   day   complications    having    t 
l>iit  hi 

ire  by  giving 

tally  and  talcing  all  food  well 
Pol  he  began  to  put  on  fW   1>  rapidly, 

an<l  within  a  mont 

■ 
completely  l"st.  but  li<-  was  invali 
t  of  1 

ughout,  and  although  •  d  until 

His  i 

much 
•  irly  and  late  in  thi 
and  he  developed  intra  i 

■       lilt     Of    llltr  • 


Il'T 

the  left  temporal  region.  Through  tins  opening  a  hernia  cerebri  used 
to  form  under  the  skin  when  intracranial  pressure  was  present,  and 
disappeared  after  depletion  of  the  cerebro-spmal  fluid 

The  hernia  mpanied  by  headache,  vomiting,  and  muscular 

twitt  lung  oi  the  limbs. 

Mulford  serum  was  tried  in  the  third  week,  but  caused  a  very  large 
increase  in  pressure  and  no  beneficial  n 

In  the  last  week  of  his  illness  pressure  was  absent,  and  instead  of  a 
hernia  cerebri  the  skin  of  the  scalp  retracted  within  the  skull  as  though 
the  production  of  cerebrospinal  Hind  had  ceased  and  a  vacuum  was 
being  formed  within. 

I  hroughout  his  illness  he  showed  few  acute  symptoms  other  than 
those  mentioned.  He  was  lethargic  and  at  times  irritable;  always  a 
voracious  eater  he  was  kept  on  a  very  Liberal  diet  which  he  digested. 

Meningococci  were  present  in  the  nal  fluid  on  all  examina- 

tions. 

■  32. — A    fulminating    case    who    showed    no    improvement    after 
treatment. 

Meningococci  were  found  in  the  fii  n  of  cerebrospinal  fluid, 

but  the  tvpe  was  not  capable  of  being  identified  with  any  of  Gordon's. 

Case  33. — Improved  well  al  the  beginning  <>t  treatment,  but  developed 

brom  ho-pneumonia  and  died  in  the  thud  week. 

i   i      34      Madi  uring  the  tir-t  three  day-,  and  then 

developed  brom  ho  pneumonia  and  died  <>n  the.  tenth  day. 

:^      Demonstrates  primary  dramatii    re.  •■very  with  relapse  on 
the  nxl 

He  rel  ipsed  again  on  the  twenty-seventh  day  and  became  comatose. 
mi  treatment  uas  again  applied  with  the  immediate  development 
<>f  intracranial  pressure,  which  was  relieved  by  one  depletion  of  cerebro- 
spinal thud      He  made  an  uninterrupted  recovery. 

•  ise  36. — A  very  difficult  case  to  tie. a  and  in  which  to  assess  the 
\  alue  "(  symptoms. 

He  rea<  ted  well  to  serum  at  the  outset,  i  •  rebral  and  spinal  symptoms 
disappearing, 

Com]  ned,  viz.,  pericarditis  on  the  seventh  day, 

with  a  serum  rash  ;    intracranial  pressure  on  the  tenth  day, 
and  brom  ho  pneumonia  on  the  fourteenth  day. 

In  the  ah  t i ,'tl  symptoms,  serum  was  not  again 

employed  until  the  twenty-fourth  and  twenty-fifth  day,  and  all  attention 
was  don  ted  towards  the  treatment  ol  complii  ations. 

lenl  was  immediately  followed  by  incontinence 
of   urine  and  fasces,   which  persisted   until  the  forty-first   .!.u       i 
still  being  present,  the  cerebrospinal  thud  was  re-examined,  but  meningo 

ild  imt  lx-  found  although  the  thud  was  still  opalescent. 

Lumbar  pun.  tm.    u.is  performed  on  the  forty  fifth  day  and  20 
the  n-sult   was  dramatic,  and  a  rapid  convales 
w  i   e  itablished 

This  man  rel  urned  to  full  dul 

\n   undoubted  cast  i  meningitis  presenting 

all  signs  and  a  good  rash,  buf  which  the  meningococcus  was 

nevei   demonstrated   although   the  cerebro- spinal  thud  contained 
polymorphon 

id  been  suffering  from  acute  bronchitis  since 

■  'i      He  developed  the  lust  symptoms  of  cerebro  spinal  meningitis 

■I   .  .line    ill  ...  '   .;,   h    |l>th. 

Ill     lymptorn    I    •■    were  definite  but  of  a  mild  type. 
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—  symptoms  disappeared  alter  one  lumbar  puncture  and  in;- 
m.  but  the  bronchitis  remained  and  was  tbooj  nt  lor 

his    pyrexia       He    improved    greatly    until    March    29tb,    when    L> 
developed   cerebral   and  .ml   bv   two 

erum  with  mifnt,  which  lasted  until  April  25th 

He  then  developed  intracranial  pressure,  became  chortaic  and    in  - 
in  of  cerebro- spinal  fluid,  died. 
■    illustrating  how  complications  can  mislead,  and  the  dancers 
o(  serum  administration  late  in  the  disease. 
Case  39.—  No  comment. 

Case  A<1      Illustrating  good  results  in  the  fust   wee]  <  ated 

by  pericarditis  on  the  eighth  day.  which  \. 
temperature 

Further  serum  treatment  was  employed  on   i 
•  ir ditis    hf-inq    meningocca]    in    origin,    but    his 
anxiety  after  the  first  week. 

Case  41. — Reacted  well  to  treatment  ; 
he  developed  peril .: 

Case  42. — No  con;; 
Case  43. — -No  comment. 

•  1       No  comment. 

Case     15.      Illus': 

rum  disease  and  albuminuria.  . 
ymptoms  in  the  third  week;    the 
urn, 

Hicnt. 
Case  47. — No  comment. 
..>  comment. 
19      No  comi 
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6.     OtneraX  Conclusions. 

It  ie  important  t<>  be  able  to  recognise  whether  secondary 
rises  of  temperature  are  due  to  the  disease,  the  serum,  r  hvelop- 
ing  oomplioations. 

This  is  where  the  greatest  errors  will  he  made,  and  we  are  of 
opinion  that  they  can  best  be  avoided  by — 

(a)  A  knowledge  of  the  results  to  be  expected  from  ^erum 
treatment  ; 

(6)  Experience  with   which  to  judge  correctly  when  an 
alteration    in    temperature    inchoates    a    oomph 
due  tn  the  meningococcus. 

The  following  facte  have  been  noted  : — 

(1)  In  certain  injection  of  serum  will  cun 
disease  and  ■  rase  crisis;    illustrated  in  Case*   B 

.1      I"     -     V    |  [Q16   1916),   1.  9,   10,   17,   18,  27     1916 
1917). 

(2)  other  casee  demand  further  serum  tn  lue  to 
return  of  pyrexia  and  cerebral  and  Bpinal  symptoms, 
viz..   K..  Q.,    r    (1916  1916),    11.    l(  K),  a~ 

6   1917 

(3)  Thai  rise  of  temperature  maj  f"ll<i«  serum  injection 
well  illustrated  in  Casee  16,  26,  42,  47. 

Rise  of  temperature  caused  « « 1 1 1  v   i.\  .    i  iplications 
ie  shown  in  Casee  X  .  11,  18,  28,  41. 

(4)  That  injection  "f  serum  late  in  the  di 
cause  intracranial  pressure. 

I  hat  frequent  lumbar  puncture  and  depletion  <>f 
cerebro  spinal  fluid  is  conducive  to  wasting,  slon 
convalescence,  and  sometimee  death. 

In  spite  of  dramatic  run-  by  crisis  after  one  or  mure  injections, 
in  order  to  prevent  (i)  secondary  pyrexia,  (ii)  the  necessitj  "f 
erum  treatment,  and  (iii)  the  unnecessar]  depletion  <>f 
ccrebro-spinal  fluid,  it  appears  to  be  advisable  to  aim  at 
administering  all  injections  of  serum  during  the  first  week  <'f 
treatment. 

Incur  the  risk  of  over  Berum  treatment   rather  than  under 
ment  ;    the  former  is  the  l<  dealt 

\\  it h. 

The  awaiting  <>f  the  re-development  "f  Bymptomi  and  pyn 
i-  uot  only  inadvisable  but  dangerous  to  life 

This   method   <>f   Bemi-intensined    treatment,   even    in 
showing   dramatic   recover]    after   firsl    injectioi  rtterlj 

carried  out,  and  is  illustrated  in  l  19 

All   these  casee  had   particularl]    rapid  com 

fr-un  all  complications  other  than  serum  ra- 
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Three  or  four  20  c.c.  doses  on  consecutive  days  are  recom- 
mended. The  giving  of  larger  doses  we  did  not  find  satisfactory  ; 
in  fact  we  note  that  we  only  did  so  in  cases  which  afterwards 
proved  fatal,  and  these  were  no  more  severe  clinically  than  cases 
which  recovered  under  the  20  c.c.  dose. 

Regarding  serious  complications  which  may  arise  : — 

(1)  Suppurative  irido-cyclitis,    a  known  symptom  of  the 
disease,  occurred  in  2  cases. 

(2)  Pericarditis  developed  in  4  cases. 

(3)  Acute  synovitis  of  the  larger  joints  developed  in  6 
cases. 

These   two  latter  we  regard  as  being  due  to  serum,   as  they 
synchronise  with  some  stage  of  the  serum  rash. 

Of  complications  contributory  to  death  : — 

Broncho-pneumonia  developed  in  6  cases. 

Heart  failure  was  the  cause  of  fatal  termination  in  4 
cases. 

Respiratory  failure  in  4  cases. 

Secondary  streptococcal  infection  of  the  meninges 
occurred  in  1 

[ntracranial    pressure,    demanding    depletion    of    the 

cerebro-spinal  fluid  al  frequenl  intervals,  was  answerable 
for  death  in  the  remaining  4  cases. 

For  the  prevention  of  the  development  of  pulmonary  com- 
plications we  are  certain  that  the  importance  of  continual 
attention  to  the  cleanliness  of  the  mouth,  nose-  and  throat  of  all 
cases,  comatose  or  rational,  oannol  be  exaggerated 

We  are  indebted  to  our  nursing  staff  for  their  untiring  efforts 
in  carrying  out  this  part  of  treatment,  which  we  feel  lias  been 
thr  means  of  preventing  du 

K\i -i-pt  fox  these,  it  will  l»-  aoted  thai  complications  are  few 
and  sequela  almost  totally  absent. 

When  one  considers  thai  out  of  71  cases  of  a  disease,  which 
ua>  formerrj  regarded  with  dread  and  often  caused  either  death 

or  the  crippling  of  one  or  other  of  tl mass,  L9  only  died,  5  wen 

invalided    ami    IT  returned  to  full  duty  in   II  M     Fleet,  no  mean 
form   of   labour,    We   think   thai    the   value   of   serum   treatment    i> 

just!]  established. 
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INIRODU   1  ION. 


[n  i  in  1916,  Dr.  Brownlee  published  in  "  Public  Health  "  a  preliminary 
account  ol  1  •  i -^  work  upon  the  Registrar-General's  returns  of  mortality  from 
phthisis,  in  which  he  showed  that  the  results  oi  his  statistical  analysis  offered 
features  ol  novelty  and  great  interest.  They  gave  evidence  that  phthi-i-  1-  a 
disease  not  ol  single  type,  but  oi  at  least  two  and  perhaps  of  three  types,  dis- 
tinguished by  the  characters  ol  their  incidence  at  different  ages  of  lift-  <  'r.> 
type  attai  k-  ■  hiefly  the  young  adult,  the  commonest  age  of  death  lying  between 
L'(t  and  ~2~>  ye  u  s ;  a  second  has  its  inddeni  e  at  middle  age,  killing  most  commonly 
between  l">  and  50,  while  a  thud  type  less  i  ertainh  to  be  distinguished,  belongs 
to  old  age,  with  its  death-  falling  chi  'fly  between  55  and  65.  These  I 
phthisis  in  the  British  Islands  are  found  to  have  different  geographical  distri- 
butions which  may  be  detected  by  the  separate  analyses  oi  tin-  mortality 
returns  for  particular  regions. 

The  statistical  enquiries  from  which  these  results  have  emerged  an 
presented  more  completely  here,  and  the  results  are  more  fully  discussed  in 
theii  bearing  upon  the  epidemiology  of  phthisis.  To  the  analysis  of  the  Registrar 
General's  returns  since  I860  given  in  Part  I  there  is  added  in  Fart  11  of  this 
iew  of  the  available  historical  data  of  mortality  due  to  phthisis 
from  the  17th  century  to  the  present  era  oi  registration,  with  an  examination 
of  the  evidence  they  give  to  show  the  ebb  and  flow  of  the  phthisis  mortality 
through  sui i  essfc  e  do  ad< 

[*he  Interest  and  importance  oi  Dr.  Brownlee'-  conclusions  for  othei  fields 
nl  i  nquiry  are  manifest  ;  they  carry  obvious  suggestions  for  research  in  the 
directions  from  which  their  confirmation  has  to  be  awaited.  The  results  ol 
■  Imi.  al  observation  as  su<  h  have  not  yet  pointed  to  any  separation  of  phthisis 
into  distim  t  types  attai  king  life  at  different  ages  :  the  phenomena  relevant  to 
a  question  oi  this  kind  have  perhaps  been  assigned,  so  far  as  they  have  been 
observed  rather  to  i  hanging  i  harai  ters  of  the  human  host  than  to  dist  in.  tions 
in  type  ol  the  invading  parasites      [o  the  bacteriologist  there  i->  oi  course 

novel  in  th ption  ol  types  among  the  tubercle  bacilli  causing 

phthisis;  tin-,  il  established,  would  be  almost  commonplace  in  view  oi  tin- 
earlier  detei  turn  of  types  among  the  enterii  group  of  bai  illi,  or  again  in  tetanus 
bacilli    oi   among  !  I  pneumonia  and  those  "i  cerebro-spinal  fever. 

Wh  it  i-  novel  i-  that  the  detei  tion  of  distini  I  i\  pes  should  i  ome  soon*  r  from 
■i  from  bacteriological  analysis;    for  the  bacteriologist,  although 
the  differences  between  the  "  bovine  "  and  "  human  "  types  of  tuben  li 

tablished,  has  not  yet  discovered  type  differences  among  the 
"human"   tubercle   bacilli   of   phthisis      l(  bacteriological   confirmation   ol 
l>     Bi  iwnlee's  hypothesis  i-  latei  forthcoming  it  i-  possible,  as  he  points  out, 
results  may  i>e  gathered  in  medical  treatment  of  the  same  kind 
as  thosi   well  known  already,  for  instant  ••.  in  prophylaxis  bj  illation 

typhoid  and  paratyphoid  inl     I  in  therap  usi   ol 

•  type '  sera  as  in  cerebro  spinal  fever. 

1  hesc  ui    >i.\  ious  spe»  ulations  whi<  h,  however  alluring,  are  now  u-.  ful  only 
if  they  stimulate  further  enquiry     But  for  present  valui  l>i    Brownfa  s  analyses 
;    I  to  definite  gain,    What,  ver  be  their  final  explanation  in  terms 
of  the  biology  whethei  ol  the  bai  illus  or  its  host,  the  statistical  d< 
•  ilt .nit  distributions  of  phthisis  mortality  in 

and  useful  at  once  in  the  epidemiological  study 


..illy  in   tli' 
occupation.     Phthfc  irnwall,  (en  . 

iccurately  studied  except  with  rel 

itribution  ii  relative 

phthisis  among  tinminers  and  the  earlim  tmakers' 

phthisis  must  not  be  attributed,  as  they  haw  !  those 

when  the  .  mwaU 

and  th-  ly.     Similai 

ept  in  mind  in  any  attempt*  "t  th< 

i  Umate  and  pull 

nquiry  tin-  n^ult*  given  in  tl  iiist  lx 

taken  ;■  So  studies  of  the  nditions 

ithisis  mortality  can  be  trustworthy  it  t..' 
wi    musl  1"   content  t"  <  .ill   the  '  inherenl  in   tin    morbidity  ol  tin 

ippily  lor  tin 
■    'ii-     are  in  the  direction  of  decline     They  must  be  rv| 
as'inhei  that  is  to  say,  to  the  intrinsu  biological  pro] 

Mr  it  i>  [dam  not  only  that  they  should  nut  without  evidi 
buted  t"  national  hygienii   improvement  but  that  in  large  part  thej  certain!) 
cannot  upon  I  lunted  for.     rhe  decline  i-  most  naturally 

to  In   regarded  a-  tin-  ebb  ol  a  long  epidemic  wav<   I 

ibly,  by  tin   rise  "f  tin   next  wave  in  its  turn     unles 
iiinl  tin  waj  ination  can  only  I  furtheT 

study. 

References  are   made  in   tin'   following  \   in  which 

Dr.   Brownle<    had  hoped  t o  set  out  the  detailed  pa   I  is  statistical 

reductions,  tor  tin   more  complete  illustration  ol  In*  methods     »  »\mh^  to  the 
difficulti<  -  "f  the  present  time  the  printing  ol  this  Appendix  has  bi  i 
1  In-  Committer   hop   to  add  it  !•■  a  further  instalment  ol  the  pi 
in  which  Dr.  Brownlee  proposi  -  at  an  i  arty  date  to  ih*.  uss  the  \  arious  hj  | 
which  I  framed  to  the  decline  in  the  mortalit; 

phthisis  during  recent  years,  anil  to  deal  further  with  thi 
i  limal  ■■  the  distribution  of  thi 

■MMII  111. 
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An    Investigation   into    the   Epidemiology 
of  Phthisis   in   Great    Britain  and    Ireland 

BY 
[ohn    BroWM.11  .    Ml)  ,    I  I 

Director  oj  tin  Statistical  Department,  Medical  Rt  search  Comm\ 
I.     I n i Koi. n  noN. 


I  he  following  pagi  -  i  ontain  an  analysis  oi  the  statistical  information  relating 
to  the  occurrence  of  Phthisis  pulmonalis  in  England,  Scotland  and  Ireland. 
I  in  discussion  is  limited  to  the  cases  of  tin--  disease  which  occur  abovt  ten 
years  oi  this  period  and  later  in  life  Phthisis  pulmonalis  as  a 

i  .iu-f  hi  death  is  easj  to  diagnose,  while  in  addition,  the  age  of  the  sufferer 
serves  to  mak<  it  probable  that  there  has  been  some  medical  supervision.  [Tie 
accuracy  oi  the  information  is  thus  ensured  as  far  as  is  possible.  It  is  hoped 
to  make  a  similai  stud}  ol  the  death  rates  from  other  tuberculous  diseases  al 
.1  later  date. 

I  in   data  .n  .mi  disposal  relate  to  the  number  ol  deaths  alone  as  at  the 

morni  nt  in  it  i In  .it  inn  ut  I 'ht lusts  has  not  been  sufficiently  long  in  (  \isti  nee 

to  permit  of  theao  umulation  of  any  important  bod)  of  e\  iden<  e.     [he  statistics 

examined  ai itained  in  the  pubheations  of  the  Ri  gistrars-f  n-in  ral  «'f  England, 

Scotland  and  Ireland.  The)  covei  a  period  ol  more  than  fifty  years.  In  spiti 
nl  some  defects  the)  can  be  matched  by  the  statistics  oi  no  other  Stati  and 
even  at  the  present  time  no  othei  State  publishes  its  data  in  the  sami  detail 
.i-  was  il"i H  in  this  country  in  the  earl)  years  ol  registration.  As  far  as  figures 
i  .in  In  expo  tnl  to  furnish  information  there  is,  therefi  ire,  no  lai  k  of  equipment. 
flu-  investigation  has  not  been  limited  to  the  statistii  -  ol  eat  !i  oi  the  differi  nl 
kingdoms  in  the  British  Isles  as  a  whole,  but  the  enquiry  has  extended  as  fai 
a-,  information  is  available  to  each  count)  in  detail  and  in  somi 
groups  of  registration  ilistmts  in  those  counti 

\t  tin  beginning  oi  the  investigation  some  doubts  arose  as  to  the  a<  i  uracy 
of  tin  diagnosis  given  in  the  certificates  ol  death  in  certain  districts,    As  the 

analyst  respj ded,  however,  it  became  evident  that  the  diffi 

Ininiil  to  exisl  in  the  age  distributions  «>!  deaths  from  phthisis  in  different 
distrii  t-.  diffi  n  n<  es  whit  h  suggested  that  the  statu  ti  •  urate,  i  ould 

plained,  as  will  l»  seen,  on  anothei  hypothi  sis. 
It  i-~  tin   intention  to  treat  the  subject  in  four  part 

he  'li--.  ussion  "I  the  data  whi<  h  have  accumulated  sit 
duction  ol  the  registration  ol  deaths  in  the  i 
(2)  The  discussion  "f  the  data  which  wen   recorded  before  thai 
•  discussion  ol  the  various  hypotheses  which  i  • 
cplain  tlii  decline  in  the  amount  of  Phthisis  :  during 

• 

ussion  nt  tin    geographical  and  climatological  distribution 
ol  Phthisis  in  tin    British  Isli  - 

mpli  ted  and  an 
the  third  and  ran  I  at  a  later  date. 


II        G  M\KK- 


pies  on  whi<  h  th< 

'•.     • 
■  n  treated  independently  ol  juv  bias  dm  to  previous  work 
This  i-  tionships  assumed  to  be  proved  while  seemingly 

true  in  some  parti  01  in  some  particulai  situation  have 

>ti(  ition     It  is  foi  t hi- 

ireful  examination  into  the  manner  in  which  the  diseasi  atta«  k-  . 
■t  different  ages  in  different  p.m^  ol  the  country  is  speciall)  required      It  i- 
nut  suffii  ient  to  compare  the  number  ol  deaths  from  Phthisis  with  the  number 

ins  living  i"  each  different  district,  for  the  deaths,  in  one  distri 
be  .1  liii- •-»  wholly  among  young  persons  while  in  another  the  chid  n\ 
the  disease  maj   <»  >  ui  .it  later  ages  in  is  tlm*.  quite 

gless.     It  might  !><•  t tion^tit  that  the  mean  a^<   at  which  the  deaths 
afford  bettei  information,  but  this  is  not  the  >  as<      On< 
tin  ttu-.  is  that  populations  vary  in  age  constitution  .   thus  in  cities  thi 

iportion  ol  young  persons  attracted  thither  from  the  country  by  the 
mploymenl      rh<   besl  criterion  is  the  ratio  between  the  number 
ol  ,i,ii  ige  pen,*!  .mil  the  numbei  "t  persons  living  .it  thi  si  i 

i  ratio  usually  defined  .1-  the  death-rate  and  expressed  in  parts  pel 
thousand  01  per  million. 

Although  death-rates  ui\e  at  eai  h  age  period  a  much  bettei  measure  ol  the 
tibilit)  to  .1  disease  than  deaths,  even  the  formei  fail  t"  un<   an  exact 
I  here  is,  in  fai  t„  onh  one  •  as<   in  which  the  death-rates  .it  i 

ive  hi  exai  t  measu i  .i£<-  mortalit) .  and  that  i-  when  the  population 

prior  tn  the  j »- - r i • « 1  in  question  has  nol  been  exposed  to  the  special. agent  ol 
:  foi  man)  years  An  instance  "t  tln^.  recent  enough  to  h<-  worth)  <>i 
to  be  found  in  the  return  oi  influenza  to  this  countr)  in  the  \  888 

ibsence  "i  nearly  tlnrt\   years        In  such  .i  case  the  proporl 
ptible  to  the  disease  in  oup  i-  undisturbed  by  ; 

mortality  due  to  thi  I  here  is,  therefore,  no  question  ol  the  elimination 

oi  the  susceptible  at  an  earliet  age,  since  earhei  death  has  been  due  b 
othi  r  than  the  disi  i  e  in  qui  stion,  i  ausi  -  which  have  probably, or,  it  m 
:■,    aid  in  the  presenl  state  ol  knowli  dgc,  certainly,  affected  persons  suso  ptibli 
equal  degree     In  the  case  "(  phthisis,  however,  the 
population  has  been  living  in  an  atmosphere  "t  infection  from  birth,  and  as 
put  Hi  tin-  mortality  -it  early  age  has  been  due  to  this  disease  it  follows  th.it 

extent    it  least)  persons  naturally  susceptibli   to  phthisis  ha\ 
eliminated  by  death  to  .i  mate  degree  than  persona  who  i>v  nature  are 
comparatively   immune.     The  result  i^  th.u   the   proportion  of  susceptible 
persons  reaching  any  .i^1'  group  -it  any  time  i-  reduced,  so  th.it  tin-  death-rate 
a  any  -i^-'  must  be  regarded  as  .•  measure  in  defect  of  the  tin,  value 

Further,  in  studying  problems  ol  age  distribution  ol  disease,  1111.1111  punts 
borne  in  mind.    Nearl)  every  disease  has  a  characteristi<  distribution 
I  h.-  latalit)   iit'   01   attack  rate  generally  tends  t"  it 
up    1,1    ,1    certain    point    and    thin    t^   decrease        [hus,    in    examining    .1 
,1   showing  tin-  distribution  ol  ceptibility  to  *  disease,  there 

points  which  it  i^  important  to  note— 
susceptibdity,  the  otha  1-  tin-  manna  in  which  tin-  ptibUity  varies 

■ 
li  'i  idly  t,>  tin-  agi   oi  maximum  and  thereaftei  quickly 

falls  in . <  t  . ■  t  tin-  cases  he  in  .1  very  narrow  region,  while  in  tin 

iwly  to  .1  maximum  .mil   I  ills  gradually,  the 

mortality  is  chstn! 


diagram  (Diagram  I)  has  been  constructed  to  illustrate  such  types.  The  first 
example  is  that  of  scarlet  fever,  a  disease  in  which  practically  all  cases  occur 
in  the  neighbourhood  of  five  years  of  age  ;  the  second,  that  of  phthisis  in 
London  during  the  decade  1881-1890,  shows  an  approach  to  and  departure 
from  the  maximum,  so  gradual  that  at  all  ages  of  life  an  appreciable  suscepti- 
bility to  the  disease  is  found  ;  the  third  example  is  that  of  diabetes,  where 
the  most  frequent  age  at  death  lies  in  the  later  years  of  life. 

In  future  pages  the  age  at  which  the  death-rate  is  greatest  will  be  referred 
to  as  the  period  of  maximum  fatal  susceptibility,  or  more  simply  as  the 
period  of  maximum  susceptibility.  This  is  obviously  higher  than  the  age  at 
which  the  maximum  number  of  deaths  takes  place.  ^ 

The  subject  of  such  age  distributions  of  disease  is  very  important,  and  a 
special  investigation  on  the  subject  will  shortly  be  published.  The  general 
result  of  this  investigation  is  that  in  all  diseases  which  are  definite  clinical 
entities  the  curves  of  age  distribution  follow  definite  laws.  This  result  is 
assumed  in  the  succeeding  investigation. 


III.     Phthisis  in  England,  1850-1910. 

The  available  data  are  chiefly  contained  in  the  Decennial  Supplements 
of  the  Registrar-General  which  have  been  published  for  the  five  decades  from 
that  of  1851-1860  up  to  that  of  1891-1900.  The  death-rates  are  giv.  n  in  these 
reports  for  phthisis  for  both  sexes,  foi  <  ai  b  qninqui  nnia]  age  group  from  birth  up 

25  years,  and  foi  each  di  group  thereaftei  fn  n2l 

up  to  75  years.  In  the  earlier  decades  the  age  group  75  to  85  years  was 
distinguished,  followed  by  that  from  85  years  and  upwards,  but  in  the  later 
decades  the  ages  from  75  years  and  upwards  are  comprised  in  a  single  group. 
This  last  grouping  has  therefore  been  maintained  throughout  the  discussion. 

The  figures  themselves  are  reproduced  in  the  appendix,  but  as  graphic 
representations  are  more  easily  followed  diagrams  I  onstructed  in 

which  the  age  distribution  of  the  phthisis  death-rates  is  shown  foi  tin  six 
decades  including  and  subsequent  to  that  of  1851-1860. 

The  changes  which  have  taken  place  in  the  curves  of  the  death-rates  from 
phthisis  from  decade  to  decade  during  the  last  century,  as  exhibited  in  these 
diagrams  (Diagrams  11  and  III,,  cannot  but  I"  considered  remarkable. 
•  at  the  diagram  reveals  the  fa<  t  that  a  great  diminution  in  th<  mortality 
in>m  phthisis  has  taken  place  since  the  commencement  <>f  registration  I  hi- 
must  in  itself  be  regarded  a--  remarkable,  but  the  unequal  manner  in  which  the 
reduction  <>i  the  mortality  is  distributed  over  the  various  ace-  is  yet  mop 
remarkable  i"he  prim  ipal  phenomenon  is  the  conspii  uous  fall  in  the  d<  ath-rat* 
which  has  taken  place  between  th<  !  25  years       I  he  fall  is  not 

confined  to  these  years,  all  the  latei  age  periods  participate,  but  in 
-m. til.  i  degree      tnis  reduction  must  be  received  as  an  undoubted  ; 
cannot  be  accounted  foi  on  the  ground  of  bettei  diagnosis,  as  phthisis  in  the 
young  adult  is  one  of  th<  easit  st  diseases  to  diagnose,  especially  if  the  progress 
to  a  fatal  tei  ruination  is  rapid. 

In  addition  to  this  reduction  of  the  mortality  at  the  age  period  of  20 

there  is  another   point  about  the  figures  relating  to  this  period  of  lift 
shown    in    the    diagram    referring    to  males   (Diagram   II)   which  demai 
explanation,  and  that  it  the  existence  m  the  tirst  twn  decades  of  a  discontinuity 
in  the  i  urve  "t  mortality.    In  no  othei  disease  affe<  tmu  young  ad 

imilai  phenomenon  observed     Acute  turning  points  in 
the  course  of  mortaht)  inadiseasi  a  and  have alwavs somi 

o  in  the  la^t  decade  there  an    still  indications  i 
influence  at  work  ai  the  ages  20  to  18  years,  bat  the  course  of  the  curve  on  the 
whole  is  smooth,  and  has  no  sudden  turning  point  such 
the  yeaj      •  1861  and  1870 
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It  will  l><   noted  that  the  cu  •-      phthisis  death-rates  tor  mail 

fur  females  are  absolutely  distinctive.     I  h<-  cun  'm^  the  mortalities 

ol  females    Diagram  III'  .m-  throughout  smooth  ami  continuous,  .^  i-  tl 
lor  th>-  latei  do  ades  with  the  <  m  nting  the  mortality  ol  males 

rhis,  hi  -  not  imply  that  tin-  influences  which  determine  th. 

mortalities  differ  from  those  whii  h  determine  the  male,    rhat  this  is  so  i 
from  the  fad  thai  the  curves  representing  the  mortalities  among  females  foi 
ibit   i  more  rapid  increase  in  the  -  dinates 

in  tin-  neighbourhood  "t  I  30  I     25         -   and  in  the  immediatch 

ing  part  "i  their  i  mir-.-  ,i  more  notable  flattening  than  ti  • 
irliei  periods 

U"ll 

II,.  curves  just  described,  referring  as  they  do  to  the  whi  nitty. 

an    well  known,  but  just  !>••'.  uise  tbej   haw    been  ><>  universal!) 

l  that  the  differences  shown  by  the  phthisis  mortality  <  urvi 
calculated  for  limited  areas  seem  t"  1  n v •    completely  escaped 
It  i-  therefore  desirable  to  examine  these  individually.    As  the  <  hat 
in  the  form  ol  the  mortality  curves  hav<  i».  i  n  mu<  h  mon  di  finiti  among  males 
Hi. in  among  females,  the  formei  will  l><  examined  in  the  first  plao 

Fortunately,  owing  to  the  prescience  "i  l'i  Farr,  lull  data  exisl  tor  the 
earliei  /ears  ol  registration.  In  these  years  the  deaths  due  to  the  « 1 «— . -. i  — *  — 
specially  classified    ir.    recorded   for  males  and  females  separate!) 

tion  distrii  t      His  suo  essors,  however,  did  not  realist 
tin-  detail     It  has  consequent!)  been  impossible  to  follow  out  man)  ol  the  lines 
ofenquir)  which  Dr   Farr's  figures  suj       I      Forthed  1871  80 

the  i  mmt  i  \  as  .i  whole,  no  information  is  available  regarding  the  sex  distribution 
<>f  phthisis  with  regard  to  age     Although  l'i    1  atham  reintrodui  ed  the  doubli 

ttion,  he  <lnl  so  only  tor  counties  .i>  unit  areas  and  not  registration 
districts  It  i^  to  l><  hoped  that  in  the  decennial  supplement  which 
l>i    Stevenson  is  preparing  .i  return  will  be  made  to  the  original  prai  l 

rhe  first  stage  in  the  investigation  of  the  data  was  to  calculate  th< 
among  males  foi  each  .114'   period  [01  ever)  count)  in  England,  together  with 
the  districts  ol  North  Wales,  smith  Wales  and  Monmouthshin   [01  th.  • 

1881 id    1891  1000        rhe   agi    distributions  thus  found,  which  are  not 

reproduced,  could  be  roughly  analysed  -it  1  glance  into  two  types,  mi<  m 
which  the  mortalit)  .it  the  earl)  ages  was  small  in  comparison  with  the  mortalit) 
at  the  middle  ages,  "t  which  the  chiel  examples  were  Lancashire,  thi  West 
Riding  ol  Yorkshire,  Staffordshire,  Warwickshire,  London  and  the  Hom< 
Counties,  and  the  othei  in  whit  h  the  sust  eptibilit)  in  the  earl)  .1^1  -  was  eithei 

■s  "i  that  in  the  middle  ages  m  .it  least  comparable  with  it.  ■>  tvj« 
distributed  more  or  less  generally  through  th.  remaindei  ol  England  and  Wales 
In  the  tn-t  el  these  two  types  the  form  ol  t hi  1  nrve  "i  mortality  was  sot  li 
that  th.  ordinates  eithei  gradually  increase  to  1  maximum  lying  b 
the  ages  0!  4.ri  and  56,  or,  in  cases  where  the  susceptibility  a1  •  ul\  ages  was 
somewhat  more  marked,  rose  rapidl)  .it  tir-t  and  then  more  slow!)  t.>  the 
maximum  <>n  the  othei  hand,  in  the  second  type,  the  curve  made  1  verj 
rapid  ascent  which  eithei  leads  to  .1  maximum  soutewhen  between  the  n;.-- 
ol  -'•'  in.)  28,  >>r.  when  the  susceptibility  .it  early  ages  is  somewhat  less  marked, 
to    1    maximum    between    the    .ir<-~-   ol    -•">    and    Sfl  Although    the 

characteristics  inst  described  served  to  classify  the  two  types,  another  feature 
xhihited  b)  both      I  his  w.i^  an  ini  rease  ol  mortalit)  .«t  agi  s  sul 

It  will  In-  understood  1h.1t  .  ertain  •  \.  eptions  >»  1  urred  evi  n  to  the  lno.nl 

di  tin.  •!  above 

\-  it  would  take  mud  nsidei  tin  whole  ol  England  .mil  Wales 

a  numbei  ol  districts  have  been  chosen  foi  special  investigation  with  .1  view 

to    illustrating    the    previous    statements,    and    also   of    demonstrating    the 

i\    local   mannei   in  which  tin    mortality  from  phthisis  has  varied  in 


II 

different  districts  during  the  second  half  of  the  nineteenth  century.  The 
districts  chosen  an  North  Wales,  South  Wales,  Devon,  Staffordshire, 
Lancashire,  Norfolk,  London  and  Northumberland.  The  county  of  Cornwall 
should  also  have  had  a  place  here,  but  as  that  county  presents  some  inten  sting 
peculiarities  a  special  section  has  been  devoted  to  the  consideration  of  the 
phenomi  na  Diagrams  (Nos.  IV-XI)  are  given  for  each  of  these  distrii  ts, 
showing  the  i  urves  of  mortality  foi  eai  h  oi  the  font  do  ades  1*">1  80,  1861  70, 
1881  90  and  1891  1900.  In  the  case  ol  London,  (or  which  tin-  death-rates 
for  1842  >'<  and  1*71   80  an     ■  ailable,  the  extra  data  have  also  been  exhibited 

From  these  diagrams  it   i>  .it  once  seen  how  combined  mortality  curves 

land   and   Wales  fail   to  give  am  informati ncerning 

the  epidemiofogj  of  phthisis!  Nothing  TouUi~welI  be  more  different  than 
the  phenomena  observed  in  North  Wales  and  London  respectively,  yet  th> 
existence  ol  these  differences  could  not  be  suspected  from  a  compositi 
curve  applying  to  England  and  Wales  as  a  whole. 

rhi  contrast  between  North  Walt  -  and  London  isdesi  ribed  in  thi  first  place. 
In    North   Wales    (Diagram    IV;.    in    the    first    di  mortality    curve 

makes  a  very  rapid  ascent  from  the  first  age  period  shown,  reaching  a  maximum 
between  the  ages  of  20  and  25  yean  [Tie  mortality  at  this  agi  period  wj- 
•  xtn  in'  and  Dearly  twice  that  found  for  England  and  Wales  as  a  whole. 
I  !n  de.  Inn-  from  this  maximum  is  nearly  as  rapid.  Between  the 
4u  and  tin  years  the  curve  is  almost  horizontal.  A  second  maximum 
I  between  the  ag<     ol  65    ind  75  years  is  probably  to  1"    explained 

as    ii idenl  dui    to  small  numbers.     From  tin-  maximum  the  ordinates 

rapidly  approach  zero  In  the  de<  ade  1861  70  the  initial  rise  to  the  maximum 
on  remarkably  rapid.  I  In  mortality  -was  both  absolutely  greatei  than 
m  tin  previous  decade,  and  was  fully  twice  that  for  the  whole  country.  The 
mortality  curve  for  the  middle  ages  is  again  almost  horizontal.  A  final  and 
rapid  descent  starts  about  the  age  ol  60  years.  The  figures  for  the  decadi 
i  ^ —  T I  so  ■  .  unfortunately  wanting,  but  with  the  decadi  l*sl  90  l  very  different 
.i ti.iii -  is  to  be  observed  ["he  first  maximum,  which  occurs  between 
thi  agi  -  ol  25  arid  •'!•">.  is  mui  h  less  i  onspicuous  than  in  the  previous  decades. 
A  fall  m  tin  mortality  proceeds  from  this  maximum  till  a  minimum  is  reached 
m  the  middle  age  period,  after  which  there  is  ,i  slight  rise  to  a  second  maximum 
between  the  ages  ot  .v>  and  85.  In  1891  1900  the  phenomena  are  essentially 
similai  to  those  in  the  de  adi    1881   90,  but  the  mortality  is  less  at  all  agi  - 

In  l  on. Ion  [Diagram  X)  the  form  oi  the  mortality  curve  is  for  all  di 
wholl)  different      In  the  first  d  pt  foi  somi  slight  excess  of  mortality 

.it  tin  ages  ot  20  to  25,  the  curve  is  almost  symmetrical,  rising  to  a  maximum 
between  the  ages  ol  4">  and  55  years     With  the  progress  Into  the  latei  years 

ol  the  century  the  chief  phenomenon  has  been  the  gradual  disappearan 

■  ■  i mi  1 1 \       I  he  t\)M-  oi  curve  found  in  the  decadi    l>sl   90  -hows  a 

continuous  in   to  thi   agi   "i  maximum  mortality,  and  then  after  an  almost 

symmetrica]  decline      In  thi   last  two  de.  .id.  -  1891    1900  and   1901    I"  then 

is  again.  however,  a  shghtiv  greatei  susceptibiUty  between  the  ages  ol  l'h  to 

irs  than  i-  allowed  l>\  symmetry 

usceptibility  curves  foi   South  Wales  (Diagram  V)  an    •> >iv  similai 

foi   North  W.d.s  with  the  important  difference  that  a  minimum  at 

middle  age  is  followed  m  ever)   decade  by  a  second  well-marked  maximum 

at  old  ag-       rhe  curves  foi  both  Norfolk  (Diagram  IX)  and  Devon  (Diagram  VI) 

!  me  cl  tics  as  those  foi  North  Wales,  bul  the  mortality 

at  all  ages  with  some  minoi  difl  it  a  lowei  level 

I  In  i  hanges  in  the  form  ot  the  i  urvi  -  foi  Staffordshiri     Diagram  \  ! 

hin    (Diagram  VIII)  during  the  period  undei  review  show  a  marked 
resemblanri       In  the  lasi  two  decades  thej   beai  a  striking  similariu   to  the 

I  on, |on     •  ui\es      but    in    the    d.  ..•  I,    1861    7" 
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■  '.    -    .:.       g   ;■■  rsons  between  tl 

I  7fi        rs.     It  is  in  1 
that  the  great  decrease  in  the  mortality  from  phtlu 

The  changes  in  the  form  of  the  carve  inr  Northumberta  m  XI) 

o  law.       1 ; 
manner  in  which  the  mortality  from  phthisis  This 

•  ■    •       ■  ■       \   ■  ■  •    rn  counties 
tin-  changes  from  period  to  period  in  the  amount  of  phthisis 
it  the  various  ages,  it  i-  impossible  tor  anyi 
"i  diagrams  without  forming  the  opinion  that,  though  a  nil  has  taken  place 
during  the  i-  in  the  amount  "t  the  phthisis  mortality  al  .ill  ages, 

it  i-  much  more  marked  in  the  young  aduh  period  ol  lit.  ,1  form 

of  tii*-  progress  ol  the  curves  suggests  thai  tin   amount  ol  j»l ■  1 1 

issibly  reached  a  maximum  between  t:  350  and   1870 

•   tin-  are  specially  marked  in  I  South   Wal 

Norfolk      In  general  the  heights  ol  the  ordinates  at  the  agi    period  20  to  25 
.1  foi  the  di     -1  -   1851   60      d   1861   70      si        1870 
n  speciall)  rapid     Thi  in  the  amount  ol  phthisis 

at  the  middle  ages  has,  on  the  other  hand,  been  continuous,  but  1 1 1.   t 
in  the  fifty  years  at  tli<—  ages  does  not  nearly  match  the  (all  whi<  h  took  plac* 
1870  and  1890 


IV      I'm  him-,  i\  Scon  ini     I860  1910 

lli.  age  distribution  ol  the  mortalitj  from  phthisis  in  Scotland  cannot 
be  followed  historically  with  the  same  detail  as  in  England.  Thecl 
which  exist  are  as  follows  The  number  oi  deaths  from  phthisis  since  the 
introduction  ol  registration  in  1865  havt  been  published  foi  the  whole  countn 
foi  e  i  li  ige  period  in  the  Annual  Reports  ol  the  Registrai  &  neral  ol  Si  otland. 
In  addition  the  decennial  supplements  referring  -p1*  tally  to  the  d<  i  adi  -  I *«> I  BO 
and  ix'H    iflOO  give  the  same  information  for  each  count) 

Full  information  exists  for  the  cities  ol  Scotland,  bul  uniortunately  this 
apparenl  advantagi  recalls  with  a  sense  ol  weariness  the  trite  -mule  ol  "  the 
whited  sepulchre,"  in  this  case,  however,  l"it.i  termed  "tin  whited 
cenotaph  \t  Glasgow  and  Edinburgh  the  duel  poorhouse  hospitals  were 
outside  the  i  ity  boundaries  during  most  ol  the  period,  and  a  large  proportion 
ol  the  deaths  from  phthisis  properly  !>'  longing  to  the  i  itv  was  i  redited  without 
am  remoi  se  ol  i  on»  ienoe  on  the  pan  oi  the  city  authorities  to  the  comparativelj 
innocent  county  in  which  the  citj  happened  to  be  situated  In  regard  to 
Edinburgh  this  fad  has  with  some  like  ao  idental  i  oncomitants  •  ontributed  to 
the  general  adoption  ol  the  system  ol  phthisis  dispensaries,  the  extraordinary 
low  death  rates  ol  that  cit)  from  this  disease  demonstrating  in  the  clearest 
manner  the  i  xtremc  value  ol  such  institutions  Prioi  to  l'.*>!'.  no  statistics  ol 
am  value  with  regard  to  phthisis  exisl  foi  Glasgow  and  Edinburgl 
h  buried  it-  own  dead,  i-  on  a  diffcrenl  footing. 

\      ith  Engl  ries  of  diagrams  has  been  constructed.    A  comparison 

oi  these  diagrams    Nos    \ll  and  \II1>  with  the  corresponding  diagrams  foi 
England  (Nos    II  and  llli  -how- that  though  man)  mote  death-  from  phthisis 

-  m  Scotland  than  in  England  the  phenomena 
fundamentally  the  same  in  the  two  countries.   "In  both  countries  there  has 
•teady  decline  in  the  amount  of  the  disease  sinci   is'.o     peciallj  marked 
at  tl  ■  to  to 

In  tl  I.  however,  the  maximum  mortality  i-  still  found 

though  the  amount  ol  phthisis  at  tl  -  diminished 

inner 
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Detailed    information    for    I  unties,    as    has    been    already 

remarked,  is  only  available  for  the  decades  1881  90  and  1891  1900.  ["hes. 
■  in  i  suffei  from  the  disadvantage  that  in  Scotland  many  i  ounties  are  •: 
populated,  and  consequents  the  mortality  curves  -how  irregularities  in  form 
due  not  to  real  differences  but  to  the  small  numbers  of  deaths  from  which 
tli.  death-rates  have  been  calculated.  This  difficulty  can  be  obviated  I 
extent  l>v  i  ombining  the  figures  for  the  two  decades,  and  for  groups  of  counties 
tain  amount  tui  .il  i  aution  i^  exen  ised  in  the  proa  -- .    Twtlw 

groups  oi  counties  have  been   formed   by  combining  neighbouring  counties 
which  possess  similar  mortalitj  i  ui 

In  these   groups  nl    counties   consider©  the    same  phenomena 

England.  Diagrams  for  four  groups  of  counties  referring 
to  both  sexes  are  shown  :  (1)  Shetland  (No.  XIV)  ;  (2)  Caithness,  Sutherland, 
Ross,  <  romarty,  Inverness  and  Argyll  (No  XV)  .  (3)  Midlothian  (including 
Edinburgh)  (No.  XVI);  and  1)  Lanarkshire  and  Renfrewshire  including 
Glasgow)    No.  XVII). 

The  differei  en  placi  and  place  are  again  best  seen  in  the  statistics 

relating  t. 1  m  ties 

In  the  first  two  groups  the  mortality  occurs  chiefly  in  "  young  adult  " 
life  .  m  i. nt.  tin-  mortality  curve  for  Shetland  may  be  taken  a-  representing 
i  distribution  of  phthisis  which  is  most  nearly  unaffected  by  the 
presence  ot  deaths  from  phthisis  either  in  "middle  age"  or  in  "old  age." 
III.  curves  for  the  two  last  groups  recall  at  once  tin  .il,"  distribution  ol 
mortality  found  in  Lancashire  and  Staffordshire. 

Furthei  observations  with  reference  to  tin—-  diagrams  will  be  given  later. 


V.     1'iiiihsi>  is  Ireland,  ix:>i   1910. 

\lu.  i:  less  information  i-  available  regarding  phthisis  in  Ireland  than  foi 
either  England  ••!  Scotland  ["he  earliest  statist!  -  refei  to  thi  years  in  the 
middle  century,  and  are  contained  in  tin    volumes  ■>!  tin-  census 

I  in  figures  as  will  present!)  In  -  •  n  art  fai  from  a  i  orate  After  the  introduction 
(ration  of  deaths  in  1864  the  statistics  much  improved  in  quality,  but  even 
then  the  information  given  applies  only  to  Ireland  asawholi  As  in  the  previous 
-.-.  tions  relating  to  England  and  &  qtland,  diagrams  -.Will  and  XIX)  illu>tr.n 
ing  the  mortality  curves  among  males  and  females  have  been  constructed  on  t  lu- 
ll, ind  on  the  same  method  ll>.  curves  foi  Ireland  resemble  the  type 
previously  found  in  the  western  and  in  tin-  northern  districts  ot  Scotland. 
I  hej  -how  tint  in  Ireland  from  I shii  1910  thi  gn  atest  mortality  bom  phthisis 
i  .  curred  between  the  agesol  20 and  25 years.  Tin-  mortalitj  between  thi 
jo  and  25  years  in  the  districts  in  which  it  specially  occurs  in  England  was 
apparently  .it  it-  maximum  between  the  years  "t  I860  and  1870.  In  Inland. 
howevei  the  maximum  may  be  placed  between  the  years  ot  1880  and  1900 
Tin-  conclusion  i-  based  on  tin-  interpretation  placed  upon  the  early  statistii  - 
In  th.-  fifties  and  sixties  (Table  li  many  fewer  deaths  were  recorded  between 
th.  ,il;.'-  ..i  1*11  ini',  25  years  than  <t  the  Mid  ot  the  century  I  !»<■  maximum 
amount  was  present  during  the  decades  1881  1890  and  1891  1900  In  tin 
last  dr.  ade,  1901    1910,  >  di  unit,   till  is  observed 

With  regard  to  tin-  bighei  age  periods  the  amount  ot  phthisis  duri 
last  three  decades  has  not  greatly  changed.  What  it  was  in  tin  .  .ulirst  periods 
iu-t  referred  to  must  he  i  matter  ot  surmise  Tin-  obvious  interpretation 
oi  th.  statistics  shown  in  th--  table  i-  that  .it  high  ages  ■•  considerable  amount 
..t  bronchitis  was  classed  a-  phthisis.  The  statistics  thus  afford  no 
information  I  In-  error,  however,  i-  an  error  m  excess,  and  a-  bronchitis 
.Mi  i-  infrequent  in  young  adult-,  it  i-  probable  that  the 
numba  ot  deaths  from  phthisis  recorded  a-  occurring  at  tin  earlier  ages  is 
approximat 
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Furthei ,  the  mortality  curv<  1 1 .  i  thi  whole  ol  Ireland  in  recenl  yean  resembles 
close!)  the  mortality  curve  for  Scotland  as  a  whole  during  tin  perio  is'>"  1880 
It  would  t hu-  appear  thai  the  epidemit  in  [reland  may  bt  compared  with  the 
epidemii   in  Scotland  in  its  pn  pt  thai  the  maximum  ix'int  in  the 

formet  i  ountrj  is  twenty  years  later  than  in  the  latti  i 

It   i-   probable  tli.it  differences  >  mm   between  the  distri  and  .i- 

considerable   i-  have  been  shown  t"  i  \i-t  in  England  and   - 
data  necessar)  to  decide  such  .i  question  have  never  been  publi* 


vi      Interpretation  oi   rm    forms  of   no    Phthisis  Mortality 

\i:  examination  oi  tin    features  exhibited  by  tin   curves  representing  the 
death-rates  from  phthisis  .it   each  age  period   lor  the  differeM   parts  <•!  the 
United  Kingdom  leads  natural!)   t"  thi   question      Wh)  <l"  thes<   difl 
•  \i-t        Man)   causes  ma)    l>i    suggested     environment,  occupation    climate, 
elimination  "I  thi   susceptible  persons  l>\   natural  selection      I  h<   influenci   "t 
c  .n  h  ol  these  i  onditions,  .i-  has  alread)  b<  i  n  stated,  will  be  <!i->  ussed  in  .i  lati  i 
\t    tin-  momcnl   it   ma)    l»-  stated   tli.it   none  affords  an)    adequate 
explanation  "i  the  phenomena  observed      Each  condition  individual!)    ma) 
modif)   in  -"im   way  tin   response  which  the  human  organism  makes  t"  tin 
but  the  influence  is  within  de&niti  limits      I  !i<  caust  of  the  difl 
v*  'I  i-.  I  think,  tn  be  found  els<  whi 
I  tiki  it  th.it  whal  has  hitherto  been  called  l'hthisi\  ptdm  •  .t  one 

•   but  ,i  mixture  "i  threi   allied  diseases 
I     \    i  .  :■     ol   phthisis   which   chiefl)    .iit<.t-   tin    young    adult;    the, 
comn  i  death  being  between  20  and  26  ) 

\   i\|h    i>t   phthisis  which  chief!)  reons    it   middli 

the  i  ommonesl  age  .it  death  in  males  being  betweei    I  • 
\  type  ol  phthisis  which  chiefly  attacks  persons  in  old  age;    the 
i  omii  •(  di  ath  being  betwi  en  the  a 

Whether  this  ke;  I ul  in  unlocking  the  heart  of  thi   myster)  must 

h  readei  t..  judge  for  himself,  afta    I  hop*    al  least  skimming 
rgumenl  developed  in  tin  succeeding  pagi 


Vlf     Oo  upational  Mortality  Statistics  in  referenci    h>  thf 
Epidemiology  of  Phthisis. 

It   i-   not   intended   in   1 1 « i— -  section   to  disi  u^  generally  the  influence  ol 

ex  i  upations  in  produi  ing  phthisis,  but  only  that  part  oi  the  evidence  furnished 

bj  the  statistics  which  seems  to  throw  light  on  the  problems  of  the  epidemi 

ology  "I   phthisis.     With   regard   to  the  influence  ol   occupation,  a  note  ol 

perhaps  be  sounded,     The  whole  field  is  a  very  difficult  on< 

and   the  interpretati I   the  figures,  unless  th<    greatest   care  is  exercised 

in  drawing  dedu  tions,  not  less  dangerous  than  the  interpretation  ol  the  Holy 
><  ripturi  -  Vs  an  example  ol  the  difficulty  it  may  be  noted  that,  after  the  age 
of  35,  the  mortalities  from  phthisis  among  the  person-,  included  in  the  class 
"t  commi  n  ial  clerks  and  in  the  class  of  carmen,  carrier,  eti  .  an  practically 
identical,  .m<  1  also  identical  with  the  mortality  of  male-,  m  general 
tin-  ag<   •  onsiderable  ex<  ess  ol  phthisis  among  ■  ommi  n  ial  i  lerks,  and 

a  i  corresponding  defect  of  phthisis  among  i  armen,  etc.     It  i--  hardly  hkely  that 
iriations  are  to  any  extent  occupational.     It  is  much  more  probable  that 

the ipations  have  been  originally  selected  foi  reasons  ol  physical  fitness  or  the 

I  in-  i>  confirmed  when  the  phthisis  mortalities  among  commercial 
travellers  an  onsidered.  fn  this  case  the  mortalities  from  phthisis  are  practi  ally 
identical  throughout  with  those  of  the  genera]  population,  though  on  a  slightly 
lowei  level  \-  eoinmerei.il  travellers  are  largely  i  hosen  from  the  clerk  class, 
it  would  seem  to  be  indicated  that  the  fit  are  put  upon  the  road  and  the 
unfit  kept  upon  the  stool 

For  the  purposes  of  this  discussion  three  groups  of  industries  are  of  special 
impoi  i 

The  tirst  group  is  that  in  which  the  employees  an  sp<  <  ially  expos*  d  to  the 
dust  oi  silica.*  Unfortunately,  the  Registrai  General  does  not  completely 
distinguish  the  sub-groups  in  this  set   of   industries      [*hus,   bricklayers  and 

mason-  of  all   kinds  ate  combined   with   masons  who  work  in  sandstone.      The 

■  kinds  of  stone  with  whi'  h  quarrymen  work  are  not  separated,  not 
are  those  who  grind  tools  with  emery  distinguished  from  those  who  use  silica 
The  mort  dit\  i  urves  from  phthisis  for  cutlers,  file-cutters,  bricklayers,  masons 
ami    stonemasons,    however,    illustrate   certain    points   quite    definitely.     In 

'li mpanying  diagram   [Diagram   XX     the-,    curves  are  drawn   to  the 

same  „  ale  as  before,  and  shown  m  contrast  to  the  phthisis  curve  for  all  males 
"t  idult  ag<  It  will  be  noticed  that  in  three  out  ..i  these  tout  groups,  though 
tie  excess  ol  phthisis  i-  very  marked,  yet  the  age  distribution  of  the  death 
iat,  does  not  change  very  markedly,  phthisis  being  relatively  most  common 
the  a^es  ,,t  4a  and  55  among  silica  workers  and  the  population  in 
general      lie   curve  tor  the  .lass  containing  the  slate-miner  and  quarryman, 

on  the  ntlier  hand,  shows  a  slightly  latei   ni.iMinuin 

II cond  group  of  employes  is  of  those  who  work  in  mines  (Diagram  XXI) 

I  here  are  five  groups  ol  miners,  tin,  coppei .  lead,  iron  and  coal,  whose  mortalities 
an-  sj),-,  i.iiiv  considered  bj  the  Registrai  General  In  one  ol  these,  coppei 
mining,  the  numbei  ol  deaths  from  phthisis  m  the  three  years  included  in  tin 
-t  itistii  -  i-  nlj  fourteen,  to,,  small  a  number  on  win.  h  to  base  any  deduction 
With  regard  to  the  curves  showing  the  mortalities  among  lead,  iron  and  1 1  al 
miners,  it  is  found  that  a  surprising  similarity  exist-  i  h,  amount  ol  phthisis 
•i.  I,.  ,  its  ma \innim  between  thi  agesol  55* and  •>.">  years,  or  ten  years  Iat 
that  found  among  -ih, .,  workers  or  males  in  general.  With  i  oal  miners,  among 
whom  phtlusi,  is  a  comparatively  uncommon  disease,  it  is  at  this  age  that  the 
only  approach  to  the  level  ol  the  mortality  among  males  m  general  is  made 

•    I  in-  ■  ireful  observation*  •  ■!  I"    i     I    Colli*  are  ef  tpecuj  value  in  this  coaoection' 

Milt "  IDlUhod  in   I'ublu-  Health  (or  thr  umr  •  • 

t  In  Diagram  XXI  I 

imall  that  the  cui  drawn  through 

theit    mean 
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the  mortality  almina 

.it  tin-  age,  and  among  lead-n. 

ty  carve  from  phthisis  an 
Is  drawn.     It  i-  obviously  a  carve  "t  quite  different  >h.ii*      In  it> 
earlier  part  it  i  orresponds  very  closely  with  the  carve  of  tin-  phthisis  d< . 
workers   in   silica,   l>ut    the   mortality  does  not   fall   in   the   i 

mg  such.     It  might  be  said,  in  fact,  that  this  carve  illustrates 
trility  of  miners  in  general  to  phthi 
the  high  ages,  and  that  of  silica  work  phthisis 

•  which  phthisis  attacks  males  in  go 
of   tin    tin-miner's  phthisis  itself  cannot  be  compared  wit]  curves 

found  among  silica  worker--,  or  with  carves  found  for  other  kinds  ol  miners. 

I  hat  the  latter  explanation  is  the  b 
•■  :  to  the  discussion  of  Phtl  wall. 

phthisis  though  found  among  min  ofined  to  them      There 

is  no  doubt  that  in  certain  antry  where  mining  i 

dominant  occupation  tln>  late  phthisis  is  quite  abundant.     Thi 
noted  in  the  county  of  Shropshire      Late  phthisis   is  wi  li  marked   in  ln>tli 
South  Wales  and  North  Wales,  and  though  in  the  forma  then  is  now  .1  large 
population  of  1  oalminers,  yet  this  occupation  cannot  be  the  ca  hthisis 

tally  prevalent  between  the  yi  -  0  ind  1860   I    I  mining 

had  become  anything  like  such  an  important  industry.  With  regard  to 
North  Wall  xplanation.     I»r  CoUis,  in  lu>  UiLroy  1"  tures  already 

referred  I  ible    showing    the    im  id 

employments  He  last  employmenl  mentioned  is  that  of  slate  quarriers 
.1-  distincl  from  storn  quarriers  Though  he  has  found  it  impossibk  !■>  obtain 
thi   figures  showing  the  death-rates  at  different  ages,  the  n  I  death 

among  these  miners  1-  significantly  high,  -it  least  seven  01  highei 

th.m  that  among  other  quarrymen      It  '  ted  that  the  only  one  ol 

tin  silica  industries  in  which  there  was  .1  lata  period  ol  maximum  death-rate 
from  phthisis  was  that  of  quarrying,  and  that  in  this  indostrj  thi  workers 
lx>th  in  stone  and  slate  were  rfa«fH  togetha  f*he  high  ag<  at  which  the 
maximum    death-rate    occurs    Mig^t-    that    this    may    be    more    probablj 

ted  with  alumina  than  with  silica  I  In  late  form  "i  miner's  phthisis 
mav  1 1 hi-  be  tin  result  of  a  chronic  nutation  •■(  the  longs  dm  t"  ■lamina  and 
not  to  silica  since,  in  mining,  shale  1-  much  mon  commonly  met  with  than 
sandsti 

In  tin  mining  there  is  no  -hale,  but  granite  contains  as  much  fels] 
quartz,  and,  .1-  thi   forma  when  disintegrated  gives  risi  geologically  to  clays 
and  slates,  alumina  might  easil)  plaj  the  sanu  part,  if  indeed  it  In  tl 
which  determines  this  special  susceptibility   to  phthisis  at  an 

till     llMl.ll 

But,  again,  the  amount   of   late  phthisis  in  many  districts  1-  much  g 

tii. m  i an  l«  accounted  foi  by  the  numba  of  miners  alone,  and.  in  addition. 
it  is  found  in  districts  when  there  is  no  mining  I  Inn  btherefon  mon  than 
that  the  alteration  ol  the  tang  tissaea  associated  with  the 
occupation  predisposes,  to  the  special  type  "t  the  diseasi  common  in  the 
district  rather  than  that  I  which  the  disease  develops  1-  dw    to  Um 

litions  of  work 

riu-  b  home  out  1>\  tin  fact  that  at  tin  early  ages  the  amount  ol  phthisis 

■       type  of  phthisis  in  the  countrj       Hius, 

m  tin    Wesl   Riding  ol  Yorkshire,  where  there  1-  verj   lit t ! *    eartj    phthisis 

neral  population,  tlni<  1-  very  little  among  tin  miners,  whereas 

in  Soutl  'n-ii  early  phthisi  bngly  fiwmp"",  il  is  alto  man 

'  among  miners      I  In    same  phenomenon  is  noted  among  i" 

impton  and  ol  and 
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shoe  manufacture,*  early  phthisis  is  frequent ;  consequently  there  is  a 
considerable  amount  of  early  phthisis  among  the  boot  and  shoe  makers.  On 
the  other  hand,  I  am  informed  by  Dr.  CoUis  that,  in  London,  where  there 
is  little  or  no  early  phthisis,  the  incidence  of  phthisis  among  boot  and  shoe 
makers  is  at  the  later  ages.  I  do  not  feel  inclined,  therefore,  to  account  for 
the  form  of  the  phthisis  curve  among  tin-miners  and  among  miners  in  general 
purely  from  the  point  of  view  that  damage  in  the  lung  tissue  causes  in  itself 
an  alteration  in  the  age  incidence  of  death,  but  that  it  exaggerates  the 
susceptibility  to  a  particular  strain  of  the  phthisis  organism. 

In  a  sequel  to  this  discussion  the  geographical  distribution  of  early  and 
late  phthisis  in  the  British  Isles  will  be  fully  discussed.  It  will  be  noted  there 
that  the  chief  seats  of  early  phthisis  are  seaboard  and  agricultural  counties. 
So  much  is  this  so  that  in  the  Islands  of  Shetland  there  is  no  phthisis  at  all 
excepting  the  early  variety.  Thus,  probably,  the  statement  of  Hippocrates, 
that  the  chief  ages  of  susceptibility  to  phthisis  were  the  ages  between  15  to 
35  years,  is  an  accurate  scientific  observation.  Between  1850  and  1870  a 
very  large  amount  of  this  form  of  the  disease  was  found  in  Wales,  and,  as 
Greece  resembles  Wales  in  many  ways.-f  it  is  quite  possible  that  in  the  time  of 
Hippocrates  a  wide-spread  epidemic  of  early  phthisis  was  in  progress,  similar 
to  that  which  affected  Wales  in  the  middle  of  the  last  century  and  which  is 
only  now  subsiding. 


VIII.  -Description  ok  the  Methods  of  Analysis. 

h  has  already  been  suggested  that  the  mortality  statistics  of  phthisis 
in  England  and  Wall  s  indii  Lte  th 

having  its  maximum  mortality  among  males  between  the  ages  20  to  25 
the  second  having  its  maximum  mortality  between  the  ages  of  45  and  66, 
and  the  third  between  the  ages  of  55  and  65  years.  If  this  be  the 
case  it  is  obvious  that  by  some  method  of  arithmetical  analysis  it 
should  1"'  possible  to  determine  the  relative  distribution  of  these  thri 
in  each  district  in  England,  and,  having  determined  the  amount  of  each  of  the 
three  types  present  in  any  district,  to  recombine  the  figures  thus  found  and 
reconstruct  a  correct  representation  of  the  data  for  each  age  period  originally 
analysed. 

For  clear  discussion  some  terminology  is  necessary  ;  each  of  the  types 
of  age  distribution  of  phthisis  is  therefore  termed  an  elementary  tv[>e.  Such 
elementary    type    must    '-xliiliit    the    property 

I  in  Section  II,  namely,  it  must  |  ingle  maximum  at  some 

definite    age,    and    must    1"-   so   constituted    that    the   curve   • 
in. I   ih  decline   from  this  maximum  e  continuous. 

Each    type    must    also    have    an    easily    undi  -<  ription.      It    has 

therefore  been  decided  to  call  that  type  of  which  the  maximum  mortality 
is  between  the  ages  of  20  the  "  young  adult  "  type  ;   that  of  which 

the  maximum  mortality  the  "  middle 

•   In  tl  ider  there  is  some  chronic  poison  at  work.     All 

forms  nl   i  h.ivr   .\   hiRh   phthisis  death-rate      The  odour 

•  if  new  leather  is  characteriatii  illy  ethereal    and  the  enact  of  the  inhalation 
quantities  of  volatile  organi  .•  health  is  well  known.     Further, 

more  phthisis  occurs  among  those  employed  in  boot  and  shoe  shops  than  among  the 
classes  of  shopkeeper  in  general  In  the  manufacture  of  indiarubber  such  poisons  are 
obviously  present  In  tl.i.  CAM  thl  death-rate  curve  from  phthisis  conforms  to  that 
of  the  general  population  In  the  position  of  its  maximum,  but  the  amount  of  phthisis 
is  very  much  grcatei 

t   "  I  tell  you.  captain,  u  von  look   in   the  maps  of  the    nrld.    I    warrant,  you  sail  find 

'   the  i  nouth.  that  the  situations,  look  you.  is 

poth  alike     Then  It  t  v..nmouth  " 

Henry  V 
(BS4  I 
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pc  ;  and  that  of  which  the  maximum  mortality  i*  between  the  ages 
in  the  "old  age'  type  Having  determined  the  i 
ity  which  each  of  these  types  causes  at  each  age  period,  it  should  be 
possible  if  this  theory  be  correct  to  describe  the  mortalities  at  all  age  groups 
in  each  district  examined,  by  a  formula  consisting  of  a  times  the  mortality 
in  the  first  elementary  type,  6  times  the  mortality  in  the  second  elementary 
type,  and  c  times  the  mortality  in  the  third  elementary  type  at  each  age  period, 
the  constants  a,  b  and  c  being  the  same  for  each  district  for  all  age  groups, 
but,  though  the  same  for  each  age  group  in  the  same  district,  varying  from 
district  to  district  according  as  the  "  young  adult,"  the  "  middle  age  "  and 
the  "  old  age  "  elementary  types  of  phthisis  predominate  or  not. 

Such  a  method  of  analysis  can  at  first  be  only  tentative.     In  the  case  of 
males,  observation  of  the  mortality  distributions  suggested  that  the  mortality 
rates   found   in   Shetland   and   London   might   represent   approximat 
"young  adult"   and   "middle   age"   elementary   types.     The   relath 
mortalities   of   these   districts   which    were    taken    as    th<  lie    first 

calculations  are  given  in  the  following  tal  2)  : — 

TAB! 

g  the  Death-Rate  per  thousand  /or  . 

specified  periods. 


Shtllaod. 

l.coln. 

i--i  igoo 

10-15 

. 

15-20 

. 

117 

20-25 

585 

25-35 

406 

380  • 

35-45 

260 

45-55 

153 

55-65 

143 

65-75 

129 

271 

75- 

29 

it  1 

The  first  approximation  was  limited  to  these  two  types      1  In-  restriction 
was  introduced  to  save  unnecessary  labour  u  no  loc.il  ; 

ivailable  which  might  be  expected  to  describe  the  ago  distribution 
of  the  "old  age"  type  oi  th<  ii  foi  the  :  mation  those 

selected  oalysis    La    which    the  amount   of   "  old 

age  "  phthi-i 

Taking  the  county  oi  Wiltshire  issuming  a  and  b 

to  be  the  fa<  tors  by  which  the  "  young  adult  "  oi  Shi  tland  and  "  middl 

lust  be  multiplied  to  represenl  the  mortality  rates  in  the 
county,  the  following  equations  arc  found 

15-30 
2i     1 

15-45 

15 

S5-65 

ultipu<  .1  l 


_ 

_ 

— 
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It  will  further  be  observed  that  the  equations  which  apply  to  the  nine  age 
groups,  10-15,  20-25,  etc.,  require  to  be  solved  for  a  and  b.  It  is  obvious 
that  unless  the  values  depend  on  the  first  two  equations,  the  equations  cannot 
be  satisfied  exactly  since  the  number  of  equations  exceeds  greatly  the  number 
of  the  unknown  quantities  which  it  is  required  to  determine.  The  best  values 
of  a  and  b,  i.e.  the  values  which  give  the  best  approximation  to  the  figures 
on  the  right  hand  of  the  equations,  must  therefore  be  calculated.  The 
method  by  which  this  is  done  is  known  by  the  name  of  the  "  method  of  least 
squares  "  ;  it  is  described  in  Appendix  A.  The  resulting  values  of  a  and  6 
calculated  are  considered  the  most  probable,  and  from  these  the  theoretical 
values  of  the  death-rates  at  each  age  period  are  determined  and  thereafter 
compared  with  the  values  given  in  the  data.  In  this  example  it  is  found 
a  =-23,6  =40.  Many  counties  were  similarly  examined,  and  the  theoretical 
values  of  the  multiples  obtained  afforded  results  satisfactory  as  a  first 
approximation.  The  figures  obtained  by  this  analysis,  however,  exhibit  one 
constant  difference  from  the  actual  figures  as  may  be  seen  by  a  consideration 
of  the  results  obtained  for  Wiltshire,  Somersetshire,  Dorsetshire  and 
Warwickshire  (Table  3),  though  in  these  districts  a  fair  correspondence  between 
the  actual  and  the  calculated  values  of  the  death-rates  are  found. 


Table  3. 

Showing  the  correspondence  of  the  Actual  and  Theoretical  Values  of  the  Phthisis 
Death-Rates  in  certain  Counties  uith  the  value  of  a  and  b  as  defined  in  the 
text. 


V.  .r.  .:k  !.:•- 


27 
95 

■Jul 
289 
260 

205 

US 

M 


22 
105 
222 
243 
270 
253 
217 
137 

52 


23 
106 
236 
299 
285 
248 
182 
109 

48 


25 

. 

22 

M 

118 

107 

109 

lol 

217 

237 

225 

258 

269 

235 

211 

269 

238 

241 

404 

2  14 

208 

216 

210 

160 

187 

136 

li  • 

122 

179 

60 

75 

44 

72 

27 
120 
244 
326 
408 
406 
346 
209 

84 


10-15 
15-20 

25-35 
35-45 
45-55 
55-65 

75- 


The  characteristic  difference  of  the  theoretical  and  the  actual  figures  is 
an  excess  of  the  former  at  the  age-group  20-25,  followed  by  a  marked  defect 
.it  the  age-group  25-35.  This  tendency,  which  also  appeared  in  a  modified 
form  in  certain  of  the  Other  examples,  was  evidently  due  to  the  curve 
constructed  from  the  Shetland  figures  rising  too  rapidly  to  a  maximum.  Such 
t  would  be  corrected  by  choosing  some  other  series  of  death-rates  which 
rose  to  a  maximum  in  "  early  adult  "  life,  but  approached  that  maximum 
more  gradually.  Such  a  type,  after  an  examination  of  the  different  mortality 
exhibited  in  the  previous  diagrams,  seemed  to  be  afforded  by  the 
Irish  death  I  >n  of  which  with  the  of  Shetland 

is  given  in  the  next  table  (Table  4). 


a    -  23 

a    -  -29 

a    -  -28 

a    =.  15 

b    -  -40 

6  -  -36 

6  =  -32 

6  -  -71 

2,i 
Tabi 

Ireland  for  certain  dates. 


Age 

Shetland. 
1881-1900. 

IfcUnJ, 

i  i'joo. 

. 

- 

.. 

.. 

55-65 

143 

168 

.. 

m 

.. 

Using  the  di-.ithr.iti~  foi  Ireland  given  in  this  table,  the  theoretical 
values  were  re-calculated  for  the  counties  which  were  found  insutficiently 
described  by  the  previous  calculations.  The  following  table  (Table  5)  shows 
how  the  change  in  the  expression  for  the  "  young  adult  "  elementary  type 
of  phthisis  tends  to  correct  the  defect  just  not( 


Tabi  f.  r> 
;  the  Result  <>/  the   An.  '.he  figures  /or   Inland  and  London 

compared. 


WDtahtn. 

SoroentUhirc. 

DorKtihlrr 

Warwickshire. 

I«t 

**-"      £Z     ' 

rtual            rttlcal. 

•«->    ,5a. 

Actual 

Thr- 

mkxl 

■JS 

'J.t 

•21 

111 

108 

131 

Iff} 

113 

104 

217 

311 

269 

259 

374 

343 

.. 

260           277 

285 

273 

404 

414 

.. 

254 

248 

208            222 

.. 

183 

197 

1G0 

344 

.. 

115           ill 

in.. 

iff} 

149 

97 

17" 

75- 

54               4.'. 

48 

42 

75 

37 

72 

so 

a    -    -33 

a    -     43 

•   -    38 

j    -     22 

b    -    -33 

6    -     25 

6    -     65 

tisiai  ti'iv.  the  whole  of  the  counties 

<>f  England  were  now  fitted  t,i  the  combinations  of  "elementary  types"  as 

v  the  hguies  for  Ireland  and  London      The  resulting  lit-,  allowing 

•unt   had  yel   been  taken  of  the  presence  of  old-age 

phthisis,    were    much    more   satisfactory       In   Certain   districts,   however,    this 

rmthod  was  found  to  h  This  is  seen  by  comparing 

i  graduating  the  :   North  Wales  and  South  WluM  to 

Ireland  and  London  types.     The  figures  are  given  in  Table  6. 
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Table  6. 
Showing  the  comparison  of  the  Data  for  North   Wales  and  South   Wales  with 
the  combinations  of  the  type  of  Phthisis  Age  Distribution  found  in  Ireland 
and  London. 


A^e. 

South   Wala. 

North  Wales. 

Actual. 

Theoretical 

Actual. 

Theoretical. 

.. 

•• 

33 

44 

12 

15  20 

178 

131 

180 

167 

20  25 

2XG 

•_>  1 '. 

344 

311 

.. 

329 

368 

381 

15    15 

279 

362 

322 

368 

301 

313 

2s  1 

325 

.. 

327 

281 

299 

261 

159 

142 

75 

l" 

63 

70 

55 

b  49 


■hi 
36 


These  two  graduations  show  a  large  defect  between  the  actual  and  the 
theoretical  values  at  the  age-groups  55  -65  years  and  upwards,  indicating 
the  importance  of  the  "  old  age  "  elementary  type  not  yet  taken  into  account 
in  the  calculations. 

As  there  is  no  district  in  which  any  series  of  age  period  death- 

rates  approaches  those  which  might  be  expected  from  the  presence  of  the 
"old  age"  elementary  type  of  phthisis,  other  evidence  must  therefore  be 
sought.  In  the  consideration  of  occupational  death-rates  from  phthisis  it 
was  observed  that  a  not  ible  feature  of  the  curves  representing  the  age 
mortality  of  miners  from  phthisis  was  the  manner  in  which  the  death-rates 
tended  to  increase  to  a  maximum  between  the  ages  ol  i  years.     This 

^ome  promise  of  attack.      The    mortality   curve  of  coal-miners  from 
this  group  is  much  thi  miners.     The 

:  Table  7. 
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109 

.. 
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204 

.. 

173 

.. 

Ho  nl 

- 

This  curve  of  mortality  mu  •  be  composite      Part  of  the 

mortality  in  to  the  "  young  adult  "  and  part  to  the  "  middle  age  " 

elementary  tvpes  of  phtln-i^.  and  these  must  b  I    I.     The  sct 

by  the  pro  ••  approximation.     Assuming, 

in  the  tirst  pine,  that  the  distribution  might  !*_•  rera  ■  the  "  young 

adult  "  and   "  middle  age  "  elem  calculations  were  a 

ascertain    the  I    values   due    to    this   hypothesis.     Tin 

given  in  Table  8. 

(B34M) 
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30 

.. 

.. 

173 

.. 

65 

IS 

173 

93 

.. 

40 

Examining  these  figures  there  is  an  ob.  ra  the 

after  the  a  Subtnu  t.  im  the 

figures  at  the  last  age  group .- 
itary  tvp<  - 
obtained.     Tins  process  was  repeal 

h  were  found  to  be  in  excess  of  those  whicl  oted  by 

tli.    two  elementary  types.    Tht    accumu 

!  at  any  stage  of  the  process  by  subtra  ound  by  the 

graduation  at  thai  period 

The  manner  in  which  t!  amolated  i-  shown  in  th<   followi 

( rable  '.i,      In  the  first  colnmi 
in  the  secoi  '1  column  that  after  the  ninth  gradua 
that  after  the  final  graduation. 
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As  a  criticism  on  the  figures  obtained  it  musl  be  i               M           rtality 

o(  the  "cKl  age  "  elementar}  I  united  by  the 
age  pi  riod  35  46  y 

values  i1!  the  mortal  period  in  the  "young 

adult,"  the  "  middle  age,"  and  tli  uitable 

for   -i  fu  I  a  on,   ha-   now    been   obtained     The*    an   the  death- 

d  in  the  following  tabk  values 

all    tli. 

1881    ■  -  0     ■ 


(IWA)    1  •• 


»  
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10 

117 

11  1 

23 


The  fits  obtained  for  the  six  examples  in  which  the  graduations  bv  the 
use  of  the  figures  for  the  "  young  adult  "  and  "  middle  age  "  types  alone 
were  previously  attempted  are  shown  in  the  next  table  /Table  11). 

Table  1 1 


Soma  i  tibjic 


10-15 
15-20 
20--25 
2.V35 

55-65 
65-75 
75- 


Act'iol 

27 

95 

204 

289 

260 
260 
205 
151 

.'.1 


Actual.  2|« 


Warwickshire 


29 

23 

32 

21 

113 

106 

125 

107 

212 

236 

217 

2    4 

299 

290 

269 

285 

254 

248 

•JUS 

222 

182 

193 

[60 

134 

109 

101 

149 

53 

i- 

39 

75 

a    =    -37 
c    «    -20 


a  =  -41 
6  =  -30 
e    =  -08 

Tabu.   Il* 


31 

121 
223 

228 
211 

19  I 
125 

is 

■13 
35 


24 
104 

22.". 
(74 

1"! 

14  I 

17  I 
72 


31 
123 
234 
345 
122 
409 

185 
76 


68 

6   =  — 11 


South  Wales. 

Cornwall 

kft 

Actual.          Theoretical. 

Actual. 

Theoretical. 

Actual. 

Theoretical 

10-18 

52 

41 

41 

IS 

27 

1 

178 

160 

180 

186 

137 

280 

344 

342 

272 

25-35 

304 

312 

371 

273 

288 

279 

270 

322 

309 

301 

297 

284 

362 

340 

327 

346 

299 

302 

65-75 

283 

271 

229               215 

286                313 

75- 

117 

106 

70                   82 

78                 125 

a    =    -71 

a    -     82 

a    =    -55 

b           in 

6    =     13 

1   11 

l  55 

It  will  be  that,  apart  from  obtaining  lit--  closei  to  the  death- 

rates  .it  the  hi  ibtained  i  losei  to  the  rates  at  earlier 

ages.     For  instance,  in  South  Wall  s  the  result  of  fitting  a  combination  ol  the 
•  ries  instead  of  the  two  b  group. 

There  is  no  reason  for  surprise  in  this,     h  means  that  the  introduction  of  the 
permits  the  more  accurate  graduation  of  the 
death-rates  at  ages  below  fifty-five  years  to  the  "  young  adult  "  and  "  middle 
age  "  elementary  tj  pes     I  his  i;  due  to  the  fact  thai  the  "  old  age  "  elementary 
ontribution  to  the  death-rate  at  the  •arli<r  ages,. 
IK'-  first  approximation  is,  however,  not  yet  completed.     Certain  further 
adjustments  are   pos  ible.     Although   th--   graduation   with   the  elementary 

of  a  and  b  for  all  the  counties 

land  in  the  decade  L881  '■*>,  it  did    not    follow  thai  the  same  success 

would  result  from  the  application  oi  the  method  t"  the  statistics  referring 

des     Tin  •.  not  obtained  when  the  >1 

ol  North  and  South  Wales  foi  thi  decadi    1861  7"  an  subjected  to  thi 

In  tin  due  oi  >(.  6  and  e  given  in  tl  :  table 

(Table  13)  are  obtain,  d, 

IS 


..  1 
6 

The  quantities  a,  b  and  c,  as  denned  previously,  represent  the  quantities 
of  the-  three  1  !  finition  requin 

itive.     Tin 
•  .in  indication  that,  even  in  the  districts  in 
lue  is  in  defect  of  the  true  value.    It  follows 
that  t  sumed  t"  represent  th  adult 

elementary  type  fail  as  a  sufficient  description  of  that  tvpe.  The  natural 
presumption  is  that  a  certain  amount  of  phthisis  of  the  "  middl 
elementary  type  exists  in  Ireland.  The  correction  is  simple.  All  that  is 
required  is  to  subtract  from  the  death-rates  which  have  been  taken  to 
it  the  "  young  adult  "  elementary  type  a  sufficient  proportion  of  the 
"  middle  age  "  elementary  type  to  make  the  value  of  b  given  in  the  above 
table  (Table  13)  zero. 

The  first  approximation  to  the  tl.  i  to  exist  has  now 

completed      The  second  approximation  is  accomplished  by  an  inverse  | 
In  this  process  a  large  number  (10)  of  the  counties  for  which  the  tits  in  the 
lir^t   approximate  were  fairly  satisfactory  wen  The  values  «'f  <». 

■  approximation  represcntiiiL;  the  amounts  of  each  type 
i  h  county  were  assumed  to  be  correct,  and  the  ii 

• 
■    the  m>  1 1  n  •<  I  of  li 

values 
found  ■  from  the  previous  values.       I  he  a 
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10  • 

0 

\2 

0 

11 

3ii 

151 

■M 

164 

150 

33 

0 

J7I 

180 

"■  '•> 

It  1 

117 

■  lund  it  i>  I  that  a  i! 

•  t  that  it  yii  Ids  values  <>f  the  mo  I 
group  winch  are  quite  indep  ndent  of  those  in  the  ■ 
rtalities  do  not   necessarily  contini 

■  ontinuous,  thai  is 

itinually    to    a    maximum    and    th( 

■  the  mortahtj  -it  with 

values  must  be  taken  .is  a  measure  of  the  i 
the  mi  thod.    For  1 

of  the  I  and  \~>\.  which  represent  the  mortal 

160  and  180  respectively  I 
in  contradii  tion  I  ace  which  i  I  most 

the  most  important  change  made,  but  certain  other 
iv  described  in  a  papa 
written  some  time  ago.* 

1915 


25 

After  all  these  adjustments  had  been  made  it  was  still  found  that  when 
the  new  series  of  values  of  the  age  mortalities  was  used  to  analyse  the  various 
county  and  district  death-rates,  the  value  of  the  factor  c,  which  describes 
the  amount  of  "  old  age  "  elementary  type  present  in  any  district,  was  in 
some  instances  negative ;  the  explanation  of  this,  as  seen  before,  must 
obviously  be  found  in  the  fact  that  the  values  of  the  death-rates  taken  to 
represent  the  "  middle  age  "  elementary  type  did  not  describe  that  type 
alone,  but  that  at  the  higher  ages  these  death-rates  were  larger  than  they 
should  be  on  account  of  the  inclusion  of  a  certain  number  of  deaths  really 
due  to  the  "  old  age  "  elementary  type.    The  method  tion  was  made 

on  exactly  the  same  lines  as  have  ahead)  b  d.    The  final  adjustment 

being  thus  completed,  it  wa->  necessary  to  rei  all  ulate  again  the  relative  amounts 
..!  the  different  elementary  types  present  in  each  county  and  measured  by  the 
of  a,  b,  c,  using  the  readjusted  deatl  ich  age  period  found  by 

the  invi  i  The  final  result  of  the  calculations  giving  the  mortalities 

■,  age  period  in  each  of  the  three  types  is  shown  in  Table  IS. 

The  method  of  approximation  described  might  .be  repeated  a  number  of 
times,  but  for  the  purpose  of  this  paper  the  degree  of  approximation  obtained 
has  been  deemed  sufficient.  From  this  description  the  method  may  seem 
very  intricate,  but  it  is  really  quite  simple  although  very  laborious. 

Table  15. 
Death  Rales  among  Males  at  each  age  group  fur  each  elementary  type. 


10-15 
15-20 
20-25 
25-35 
35-45 
45-55 
55-65 
65-75 
75- 


"  Young  Adult." 

"  Middle  Age." 

"  Old  Age." 

74 

23 

13 

239 

99 

18 

• 

459 

211 

23 

422 

365 

36 

232 

493 

64 

123 

492 

112 

65 

359 

179 

34 

181 

180 

. . 

18 

75 

75 

Taking  the  figures  in  Table  15  as  representing  approximate  age  mortalities 
for  each  type  of  phthisis,  a  new  analysis  of  the  death-rates  for  every  county 
in  England  was  made.  In  the  following  table  (Table  16)  the  results  for  the 
six  districts  already  discussed  earlier  in  this  section  are  shown.  The  fitting 
of  the  values  is  obviously  much  improved. 


Table  16. 
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Actual. 

ire. 

SomcraetsUre. 
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Afe. 

Thfl 
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Actual 

Theo- 
retical. 

Actual. 

Thec- 
rcticaL 

10-15 

37 

34 

23 

11 

37 

24 

33 

16-20 

95 

109 

119 

107 

117 

104 
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20-25 

204 

213 

235 

217 

29 1 

225 

235 

25-35 

389 

265 

299 

288 

269 

254 

374 

346 

35-45 

260 

271 

285 

238 

231 

404 

422 

45-55 

260 

252 

208 

211 

407 

413 

55-65 

205 

a  i  s 

187 

100 

186 

344 

324 

65-75 

151 

139 

104 

149 

179 

138 

75- 

54 

59 

43 

45 

75 

55 

72 

79 
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27 
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32 

a    « 
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m 
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41 
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74 
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Tabu    i: 

South   v 
Actual.  TS.r    rr'.ir.i] 


u*la 
Actual.  Theoretical. 


304 

117 


57 

M 

344 

313 

121 

17 


60 
180 
341 

317 


l"  the  above  may  be  ;i>M>'l  the  results  I  ■  rehire, 

with  tlun  previous  graduations. 


Tabu    18. 
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Neither  of  these  lattei   counties  was  among  the  nineteen  used  in  the 
graduation  process  to  determine  the  final  elementary  types,  mi  with  the  new 
thus  determined,  in  Essex,  the  fit  is  perfect  ,    wink-  with  regard  to 
tershire,  in  which  the  previou     values  (ailed 
the  tit  is  hardly  1 

dysis,  however,  was  not  to  secure  particularly  good 

;ic,  but  to  atti  mpt 

mentary  tj  I  which  in  suitable  proportions 

would  give  1  majority  ol  the  counties      iiu^  i-nd  has 

illy  accompl 

oained  to  test  whethei  tin-  three  elementary  types,  whose  combination 

•  11  shown  approximately  to  county  rates,  age 

11n1l.11   function  in  the  earlier 
elemental-)  types  were  fitted  to  the  death-rates 
in  twelve  im]  nd  districts  for  thi  1861   60 

J61   70      In  g<  m  i.il  the  result 

.  il  in  the  .if;.- 
giou;  .  age  group  l!5  to  35  years. 


27 

This  divergence  ofthefigures  1  been 

died  in  the  fit  The  death-rates  from  phthisis  in  the  twelve  i  ounti<  - 

in  the  two  earlier  decades  were  accordingly  fitted  to  a  combii 
Shetland  figui  j  the  other  two  elemenl  finally 

ined. 
I !;.-  r<  sull »  obtained    vert   n   icl 

nd  other  improvements  resull 
I  he  meaning  of  tliis  would  seem  to  be  either  that  with  the  same  typi 
change  in  the  age  of  attack  may  take  place  with  the  lapse  "f  time,  or  that 
slightly    different    straii  exist.      The  variations  found, 

:.  are  no  more  than  might  I  !  from  the  ism,  as 

I  hope  tn  show  elsewhi  re. 


IX.     Phthisis  is  Cornwall.* 

In  the  pre\  ion  little  has  been  said  about  the  county  of  Cornwall. 

mty  furnishes  an  example  of  conditions  observed  in  no  other  county 
in  England.    Although  the  peculiarities  observed  in  Cornwall  possiblj 
to  some  extent  in  tl  ■  ounty  of  Devon  they  do  not  exisl  to  a  sufficient 

extent  to  seriously  affect  the  phthisis  death-rates  for  that  county  as  a  whole. 
The  analysis  of  the  phthisis  death-rate  fur  the  county  of  Cornwall  by  the 

used  in  the  previous  section  has  been  found  to  fail  compli  • 

that  if  the  hypothesis  advanced  is  justified  for  England  as  a  whole  Cornwall 

mil  t    be   considered   as  a   special  exception.     The  general   phenomena  are 

shown   in   the  accompanying  diagra;-        D  ms   XXIFI   and    XXIV).     The 

immense  death-rate  at  high  ages  among  males  i--.  "f  course,  due  to  tin-mining. 

but  that  explanation  does  not  by  any  mi  int   for  all  the  facts.     In 

Diagram  XXIII  the  death-rates  in  the  mining  and  in  the  non-mining  districts 

of  Cornwall  arc  shown  for  the  decade   l^'d    7"      It  can  be  at  once  observed 

that  during  the  years  of  life  up  to  the  age  of  30  the  two  death-rates  are  about 

equal,  and  that  there  is  a  considerable  amount  of  "young  adult"  phthisis 

in  Cornwall.     After  this  age,  however,  the  course  of  the  two  curves  shows 

distinct  in-mining  d  death-rate  between  the 

ages  "f  .ri">  and  (i.">  is  twice  that  obtaining  in  the  non-mining  districts.     It  is 

to  be  noted,  however,  that  in  the  non-mining  districts  the  general  form  of  the 

phthisis  death-rate  curve  does  not  differ  from  that  in  t ho  mining  d 

For  recent   v  i  innot   be  deaths  from 

phthisis  among  the  diffi  ept  for  the  county 

as  a  whole.     In   Diagram   XXIV,  therefore,  a   different   met! 

followed.    The  upper  curve  illustrates  tl  irnwall  as  a  whole 

1891    1900      i  ■   ined  by  subtracting 

I  numbers  <>f  all  tin-miners  from  the  population  of  Cornwall  and  the 

among  all  tin-miners    from    the   total  number. of  deaths,  and  then 

calculating    the    phthisis    death-i  ites    among    the    remaining    persons.     As 

I  the  tin  miners  work  in  Cornwall,  little  error  is  thus  intr- 

It  will  be    noted,    again,   that    the   form   of   the   tv. 

the  amount  of  phthisis  aiming  tin  miners  i>  in 

It.  then,  the  n  of  the 

■n  which  cat  I   that   the  phthisis 

•wall  at  hi-  own       It   is  obvious  that  the  age 

I  m  Cornwal  ■.•henomonon  i  raining,  but 

independent  of  tin-mining,  as  it  is  found  in  tht 

ng  the  tin-miners       It   furnishes    ■   furthei   exam] 

of  phthisis  present  in  a 

•   t 
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■n  general  biological  principles  much  the 
most  rational      A  '■priori  arguments  on  such  subjects  are  open  to  grave  suspicion. 
The  argument  wlnrh  lias  been  advanced  that  a  miner  may  take  phthisis  at   .i 
ause  his  lungs  have  been  damag    I  i  than   if   his 

lungs  had  been  and  ms  to  mc  ;>-.-<:ial  pleading      At  any 

■    offers  no  explanation  at  all  of  the  fact  that  those  who  are   not  tin- 
miners  develop  phtl  tlythesam 


K. — Phti 

In  tl                           :;<tion  of  the  age  distribution  of  phthisis  mortality 

it    was  observed   that  the  curves 

describing    the    mortality    among  males    showed    m                       than    those 

;ng  the  mortality  original  anal                     icrefore 

based  wholly  upon   tin  Until  this   analysis  had 

brought   to   a   moi 

!  in  making  an  ai  It  was  found, 

i.  that  with  the  i  m  the  proo                  I  in  the 

lion  a  simi1  be  applied  to  the  mortalities  from  phthisis 

The  first   attempt                  ide  on  thi  that   the  difference,  as 

ting  adult  "  and  "  middle   age  '   elementary  types 

occurring   among   females   might    :  among   males   by   the 
[on 

found  in  these  la  alitii  •  in  I  ible  10 
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IrrUnd.   1  BO 1    1900 

Loodoa.  IM1-1MO 

341 

120 

397 

1 

J 

is 

.S3 

On   this   h  m  what   manner   the   ' '■ 

".,  foi  the  maximum  in 
the  "young  adult  "  type  in  females  is  at  a  latei  age  than  among  males,  while 
the  opposite  holds  for  the  "  middle  age  "  type.     The  continuity  of  tht 
of  mortality  for  females  for  the  whole  of  England  was  thus  explained 

^correction,  1  ary  when  the  mortalities  in  Ireland 

and  I  ondon  were  t  Jc<  I'   was  found 

i  y  to  subti  I  ondon 

in     Ireland       A     similar 

With  regard  to 

[id  any  district  furnish  • 

li  li   might    b  '  "g   thr 

"  old    i 

this  type  wai  obtaim  d  aft  i  a  -  rii  -  ol  unsui  oessful  trials  ol  different  methods 
from  thr  f.  i  igland  and  Wale 

vhole. 


Table  20. 
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1>|>-J6           ....  J3  i 



274 

206 

....  1 52 

lio-75          9X 


No  attempt  was  made  to  separate  the  old  age  element   from  these  iuu- 

iii   tin    manner  adopted  m   tin-  case  oi   the  coal-miners'  death-rates,  i.e.    by 
...     graduation    to    the    "  young    adult  "    and    "  middle    age  "    types. 
Anothei  is  employed.     This  was  to  in  the  6rs1  three  terms  of  tin 

mortaln  a^.    period  i"i    England  as    <  whole  i>>  the  corresponding 

members  <>i  tin-  young  adult  "  and  "  middle  age  mortahties  by  tin-  method 
I  squares  i  sing  thi  factors  it  and  6  determined  t>v  these  equations 
we  would  expect  t"  6nd  that  the  mortalities  found  for  the  later  ages  would  be 
in  di  feet  of  the  actual  rates  shown  for  those  ages.  This  proved  to  be  the  case. 
The  excess  found  is  shown  in  Table  21 

Table  21 . 
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55-«5 

12 

• 

26 

75- 

1 

itly  adjusted,  and  tin-  values  of  the  mortalities 
in  eai  h  age  period  for  ea<  h  eli  mentary  type  obtained 

[Tie  death-i  j  females  in  all  the  counties  and  districts  oi  Kngland 

and  Wales  were  now  calculated  on  the  assumption  that  these  three  sets  of 
mortalit)  rates  held  throughout  England  and  Wales,  ["he  values  ol  the 
amount  of   the   "  lementarj    typi    in  certain  cases  proved  to  be 

negative.     1  ln~-.   ■>  down,   i-   evideno    that   the  assumed    "  middk 

lementarj    typi    contains  a  certain   proportion  ol  deaths  dm-  to  the 

lattei   typ      Corresponding  ections  wen    made.     With  tin-,    corrections 

tin-  resulting  fits  w< :.  all  fail  I  here  was  no  outstanding  bad  in  a-  in  the  i  ase 
ol  tin  males  "i  Cornwall,  .mil  noni  even  so  unsatisfactory  a-.  i"i  instance, 
id.  in-  obtained  foi  tin  d  imong  males  even  afta  tin-  last  i  orre  tion 

in  ih.'  north  in  i  mi -  ., i  l  ngland      I  hi   final  elementary  types  representing 

ill.   mortalities  among  females  an  given  in  rab 

I  \m  i    22 
Death-rates  among  i  i  n  Elementary  Type. 
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'  onsidering   that   the   analy-i-   is   only   approximate  these   results  are  in 

the  range  of  values  which  might  be  expected  in  comparing  male  and  female 

phthisis.     Very  high  correlation  cannol  be  expected  when  it  is  remembered 

th;it  thi  Dgaged,  as  a  rule,  in  employments  which  would  lead 

to    both    In  in;.'    infe  ted    equally    by    the    disease.      To    take    an    extreme 

.  the  death-rate   from   phthisis  in  Cornwall  among   males  is  30  per 

cent,   greater   than  this  being  due   to  the   fact   that 

tin-mining,    a     prominent     industry    in    Cornwall,    predisposes    markedly    to 

phthisis.     On  the  othei  hand,  in  manv  agricultural  counties,  such  as  Lincoln- 

the  death  rate  i>  slightly  in  excess  among  females.     The  lower  value 

between    thi    amounts  <>t    "old   age"   phthisis  may  be 

red  din-  to  tip-  fact  that  as  there  is  only  about  a  third  of 

'iln    amount   ol   tin-  type  ot   phthisis  present   among  females  as  among  males 

a  large'  ■»■:.  introduced  l>v  the  process  of  analvsi-,  which  at  the 

no  more  than  approximate. 


XI.     Relationship  between   mi    amounts  <>i    nu    Different  Types  of 
Phthisis  preseni  in   mi    Differeni  Counties  and  Districts. 

As  it  has  been  shown  that   tin-  age  distribution  of  deaths  from  phthisis 
in  all  di-t i i<  t-  ol   England  can  I"    adequately  described  on  thi    theory  that 
ire  tint-.-  different  types  of  t 1 1 i  —  disease,  each  specially  affecting  one  age 
period,  it  bo  omi  -  imp  n  tant  to  consider  how  far  any  ri  lationship  i  xists 
the  amounts  in  which  the  different  types  an  pn  sent  in  diffen  at  lo<  alities. 

Ih.     method    usually    employed    "t    measuring    degrees    "i    association 

between  t\\ more  varying  quantities  i-   to  calculate  tin-  coefficients  ol 

correlation,  tins  method  i-  not  necessarily  tin  best,  hut  in  tin-  absence 
"i  any  knowledge  a-  to  whethei  any  fundamental  relationship  exists  between 
thetical  types  ol  the  disease  it  i-  tin  only  method  which  can  be 
applied  \-  there  are  three  types  ol  tin-  disease  there  ate  thre<  <  orrelation 
between  the  amounts  ol  early  phthisis  and  middle  age 
phthisis,  one  between  the  amounts  of  middle  age  phthisis  anil  old  age  phthisis, 
and  tin-  remaining  between  the  amount-  ol  old  age  phthisis  and  carlv  phthisis. 

It  any  correlati ithei  direct  or  indirect  exists  between  these  thr© 

tin-  figures  thus  <  alculated  should  show  at  1.  ast  some  indication. 

lip  ilittn  ulty  does  not  end  with  the  men  statement  of  it.   The  analysis  of  the 
age  distribution  of  the  phthi^i-.  death-rates  1m-  been  made  by  a   - 

filiation-  rhe  correlation  coefficients  have  therefor)  been  calculated 
t"i  each  successive  approximation.  The  values  obtained  in  the  tir-t 
approximation  hav<  already  been  published.  In  the  tir-t  approximation,  as 
described,  tin  analysis  foi  tin-  forty-two  counties  of  England  and 
Wales  was  madi  on  tin  assumption  that  the  different  types  could  be 
•  .  presented  by  th(  Irish  distribution  in  tin  .  a-.-  oi  the  "  young  adult  "  typi 
the  London  distribution  in  that  of  the  "  middle  i  [miners' 

phthisis  distribution  in  the  case  ol  the  "old  age"  type.     From  these  results 
the  ■  orrelation  ■  oeffii  ients  i  all  ulated  were  found  to  i>.   t.  -p. .  tively 

"   Young  adlllt    "  and   "  middle  ...  ...  771 

1  oimg  adult  "  and  "  old  agi       t  .  |» 

Middle  age  "  and  "  old  mi 

n  publish)  d,  thi    frish  figun  -   takt 
approximation   to   thi    agi    distribut  rly  phthisis,  and   tin    London 

figures  which  wen  'in    age  distribution  ol  phthisis  "t 

middli  •  turally  I'd  •  in  the 


numb*  nt  in  any  locality 

d  in  magnitml.-.  .m<l  to  assum  iring  values 

Correlation  coefficients  between 

Young  adult  "  and  "  middle  ag<  (>74 

V 
in.    final   approximation,   calculated   bj    the   application   ol   tli-    ii 
mini  redm  tion  in  the  values  ol  I 

mta  between 
,>  i  ong  adult      ai  d     middli  age   '  tj  p< 

hilt  "  and  -'• ' 

'   MiddL  ag<      and  "  old  ag  

and  divisions  "i  England  and  Wales  for  which  the 
calculation  "t  tin-  abovi  ol  include  London,  and 

olely  t.'  th< 
t..  t>  ■  i  the  imal  results 

"  ^'<tvlIlfJ  adult  "  .iml  "  middle  .iK<      types 

hilt  "  .mil  "  i>M  ...        '  -'"1  1-1 

"  Middle  age  "  and  "  old  agi      types  284 

lii,   comb  ;  .til  tin-  changes  dealt  with  .il*.\.    i-  therel 

leavi   the  coefficient  ol  correlation  between  the  "young  adult      -mil  "middle 
age"  types  -till   high   .mil   negatrvt       ["he  othei    two  coefficient 

■  •  lations  between  the  "young  adult  "  and  "old  age     types 

.mil  tin    "middle  age"  and  "old  age      types,  though  preserving  the  ami 
-i u i »--  •'-  I"  fore,  are  mui  h  reduced  in  valu< 

The  probable  errors  "t  .ill  tin   al  ents  have  not  nlated 

(cr  thi-  following  reasons 

In  tin-  first  place,  tin-  county  rates  which  have  been  analysed  t..  give  the 
quantities  correlated  are  based  on  such  large  numbers  tint  tin  errot  dm  to 
random  sampling  must  be  small 

In  the  second  place  there  are  largi  experimental  errors  in  the  original 
data  'lin  to  biological  heterogeneity,  t"  wrongly  diagnosed  cases  and  t.'  .i 
variety  ol  other  causes  Such  errors  havt  nothing  t"  <l"  with  random 
sampling  .mil  cannol  !>!•  allowed  fot 


XII      lin    Relationship  oi   Phthisis  in  Environment. 

In  tin-  -•■•  n.  n  1 1  it. mi  aspei  t-  ol  the  relationship  "I  the  amount  ol  phthisis 
.ii  different  ages  to  the  charactei  ol  the  environment  will  hi-  discussed  !■" 
tin-  i>ni)>..-.i  -.mi.  criterion  i-  required  t*wo  criteria  of  tin  healthiness  ol 
districts  suggest  themselves  ["hi  first  criterion  is  tin-  death-rate  in  the 
district  dard      death-rate  being  used  in  preference  to  thi 

death-rat<  where  it  is  availablt       1  Ii*  second  criterion  is  tht  death-rat 
.ill  othei   causes  than  phthisis  corresponding  to  thi  '"I  tot 

examination      It   might   h.    thought   .it   first  sight   th.it   tin    second  ■ 
were  thi  better,  but  tin-  ma)  not  l>.  ["hus,  tin  majority  ol  persons 

living  .it  any  partii  olai  age  haw  already  been  a<  ted  upon  by  tin-  environment 
i.n  tin  duration  "t  thru  hi.  up  t.>  th.it  date      In  tin  •  .1-1  <.t  persons 

tin-  i-  approximately,  in  many  districts,  one  half  of 
ifetime      lin  death-ratt   t"i  .ill  ages  may  tin;  i  bettei 

imln.it  eneral  -t.iti   ..t  health  ol  .i  district    it  any  particulai  age 

than  th.it  foi  tin 


In  the  first  place  the  correlation  coefficient-)  between  the  amount  of  each 
type  oi  phthisis  present  in  the  individual  counties  of  England  and  Wale*. 
.is  given  l>v  the  previous  analysis  and  the  "standard"  death-rate  of  the 
i  orresponding  i  ounties,  have  been  i  all  ulated.  In  these  calculations  the  small  i 
counties  have  been  given  equal  weight  with  the  larger.  This  is  of  doubtful 
justification,  hut  there  seems  no  way  oi  avoiding  some  source  of  error,  as 
weighting  according  to  population  leads  to  equal  difficulties.  In  the  first 
case  the  defect  is  error  due  to  small  numbers,  and  in  the  second  to  the  want 
oi  uniformity  in  the  conditions  <>i  life  which  obtain  throughout  large  areas. 

I  he  values  oi  the  correlation  i  oefficients  i  all  ulated  in  the  manner  described 
are  shown  in  the  follow  a 

I   \l:l  1     25. 

Table  showing  the  Values  <>}  the  Coefficients  of  Correlation  between  "  Standard  " 
Death-Rate  and  amount  of 

"  YounK  Adult  "  Type  "  Middle  Act  "  Type 

.if   1-hthi -i-  ol   lli 


Male 


=   -    -2(11  -  121 


r  =  +  r  =  +  -291 


r  =  -t    136 
r  =   -    146 


On  examination  ol  this  table  it  will  be  observed  that  the  correlation 
betwei  ii  the  "  standard  "  death  rate  and  the  amount  ot  the  "  young  adult  " 
typ  is  small  negative  in  sign  and  oi  numerical  value  -201  in  the  male  -,  \  . 
positive  and  nearlj  zero  in  the  female  sex.  [be  correlation  between  the 
"  standard  "  death  rate  and  the  amount  oi  "  middle  age  "  type  of  phthisis 
iderablj  larger,  and  of  the  same  sign  foi  both  sexes.  It  has  undoubtedly 
som<  definite  signifii  ation.  With  regard  to  the  "  old  age  "  type  the  i  orrelation 
for  both  sexes  is  small  and  oi  oppositi  sign  rhese  results  seem  to  show  that 
in  districts  ol  more  than  average  death  rate  there  is  more  than  the  • 
amount  ol  "  middle  age  "  phthisis,  and  vice  versa,  and  that  the  distribution 
■  ■I  tin  othei  two  types  is  more  oi  less  independent  ol  environmental  inl 

I'h.  n-  is,  however,  a  different   method  oi  attacking  the  problem.      \-    i 

large  number  of  deaths  from  each  type  ol  phthisis  is  tound  to  occur  at  spe  ial 

Mps,    the    relationship   between    the   amount    of    phthisis   occurring    in 

groups  in  any  district  ma\   be  .  ompared  with  some 

■  unlaid  which  may  be  presumed  to  measun    the  healthiness  of  the 

environment,     [hri  ips   have   been   chosen:     First,   that    between 

the  ages  oi  20  25        rs  as  representing  the  age  at  which  the  greatest  amount 

lung  adult  "  phthisis  occurs ;    s ndly,  thai  betweei    35  US     ears  ol 

ind  thirdly,  thai  between  55  65  years  .  the  two  latti  i  groups  representing 
the  sain.-  features  i"i  the  "  middle  age  "  and  "old  a^.-  "  types  respectively. 

1  In  statistics  relating  t..  the  following  districts  im  the  decade  1891  1900 
hav<  been  selected  foi  this  part  '•!  the  investigation,  the  selection  heme  mad. 
to  illustrate  as  fai  as  possible  all  the  different  types  "t  curves  shown  by  the 

phthisis  death  lit 

it)  The  Northern  Counties    (Northumberland,    Durham.  Westmorland 

and  Cumberland) 
2    l  i      i  hire 

Norfolk  and  Suffolk. 

i      i  1  nnpshii.    and  Su 
•nth   Wales 


method  of  unount  <>f  phthisis 

istration  districts  which  R"  to  m.ik--  up 
:     with   the 
I  ibour  under  the  disad 
tded     the     deatl 
phthisis  fur  the  t  tely  in  th<-  regisl  tricts,  bat  only 

distribution 
<>f  deaths  from  phthisis  is  different  in  the 

met  by  investigating  th<   statistics  "i  three   distrii  ts 
ishire,  i"t  the  m  i 
81  I     870  l.i^t  i|»kIi  .it  which  such  information  ha 

published.     The  method  <>!  investigation  has  !..       ■  relation 

ith-rates  ii    I  ds  and 

Luses  in  th( 
i  same  phthisis  death-rate  and  th<  .  rude  death-rates  •■!  thi 
whole  unhealthini  i  riticism  tl> 

nts  between  the  death-rates  al  from  .ill  othei 

than  phthisis,  and  the  crude  death-i  districts-,  have  als< 

• 

nparison  with  tin 
the  analysis  of  the  phthisis  death  rate  into  thai  'in 
types  t"r  each  age  period,  and  i"i  each  county  or  ilistmt  as  .t  wh< 
been  made  f>>i  males  alone,  as  the  approximation  in  thi   analysis  "f  the  male 
■  '1  further,     ["he  results  "!  these  <  alt  ulations  and  thi 
correlation  coefficients  an    shewn  in  the  accompanying  tab 

eralit  maj  be  said  that  the*  tables  show  the  same  relations 
betweei  I  phthisis  and  the  environment  already  found 

to  exist  in  the  previous  pari  of  thi  (1    thai  the 

correlation  between  the  "early  type"  ol   phthisis  and  environment 

tive,    which    means    thai    the    amount    ol    phthisis    varies 
thi   death  rate  oi  even  in  an  opposite  ma  2    that  the 

same  relations  hold  with  regard  t"  thi    "  old  a 

(3)   that   with  the  "middle  age"  type  it   is  found  that   th<    correlation  is 
positive,  oi  in  othei   words  thai  thi   death-rate  and  the  amount  ol  phthisis 

Tabi  i    M 
Tables    ■  )ea  *    Phthisis  pulmonalis   ■ 

as  anal)  ted  into  the  various 
compa 
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1 1  \ 
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.Irnlh  I  . 
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I     (dl. 


Korth  v,  J 

1891 
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I'M 

is 

1861 

J  7 

South  \\  ili--. 

1 1: 

1870 

181 

11 

iuflolk 

1  to 

51 

1891 

139 

71 

lire  anil 

1891 

■    and    llamp 

1891 

i 

117 

its 

1891 

1 IS 

110 

048 

i 

169 

l.'i 

ms 

17" 

-■ii 

161 

39 


Tabu 

Ae,e  period  35-1.'.  year. 


North  Wales 

1891-1900 

118 

112 

'•'. 

•371 

•423 

•813 

lSiil-1870 

287 

63 

84 

-   216 

210 

•633 

South  Wal>-, 

1891-1900 

74 

92 

58 

+    041 

•707 

1861-1870 

243 

28 

121 

-,»,s 

111 

•586 

Norfolk  and  -mffolk 

1891-1900 

71 

120 

24 

•  ■-.-, 

•815 

Northern  Counties 

1891-1900 

70 

168 

23 

',71 

•824 

•759 

Gloucestershire  and 

Somersetshire 

1891-1900 

53 

193 

8 

•791 

-485 

■725 

and   Hamp- 

1891-1900 

59 

267 

7 

•598 

•407 

•828 

1    tar' 

1891-1900 

12 

343 

18 

•795 

•836 

942 

156 

260 

1". 

" 

•330 

•830 

Table  (cl. 
Ae.e  period  55-65  years. 


South  W.lltr, 

Norfolk  and  Suffolk 
Northern  Counties 

ire  and 
SomeraetsU 

and    Hamp- 
shire 
hire 


1891-1900 
1861-1870 
1891-1900 
1861-1870 
1891-1900 
1891-1900 

1891-1900 

1891-1900 

1891    

1861-1870 


•js 
80 
21 

20 

20 


67 
18 

121 


19  I 
248 

1X7 


154 

231 
163 
339 
68 


2  1 5 
-  067 
-013 
+  •555 

481 


057 
022 

-  206 

-  239 
■     544 

181 

431 


•823 
•776 

■777 
•895 
■876 


594  501 

620  -671         -953 

■431  -458  916 


<>t  tin-  type  increase  together.  Ln  ordei  to  illustrate  the  range  »i  variation 
of  the  correlation  coefficients  more  clearly  -ill  the  values  have  been  collected 
m  the  following  table  (Table  27)      The  method  in  which  the  table  has  been 

Tabu   27. 


Kat...  of  th.-    Iv.ith  Kile   from 
type  ol  rinhi  i. 
t  I   that    it    thr  nm  ol  thr 
l^.ith  K  itr.  An   f>  th* 

i  n   '  tvpr*    >f  the  dltraar 

1" 

'• 

4 
* 

<  1J 

<  10 

<  8 

1 

-"      t 
J 

■ 


<  * 


<  A 

-     - 


1,11      .  ■-         ■!     ■•-■  I  It, I      I tiT.    :.iil.    671     .. 

I.I  
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constructed  is  .1-  follows:  ["he  portions  of  the  phthisis  death-rate 
corresponding  to  tin   "old  agi  young  adult  "  types  «'t  phthisis  have 

the  correlation  with  the  environment 
live,  tin  [xirtion  of  the  death  rati  due  i"  thi  "  middle 
.jH-  being  kept  separate       ["hi    ral  two  portions  has  l><(ii 

taki-n  lur  each  group  "i  countii  ^11  age  periods  fur  which  calculations 

have  been  made      I  In-  districts  an   classified  accordi]     to  the  rat 
Mim  c.|  the  amount 
to  tin  amount  of  the  "  middle  .il;c  "  type. 

•      namely,  thosi  deduced  from  tin 
death-rate  from  -ill  othei  causes  .it  1 1 1 •   sp 

death-rate  "t  the  district  .1-  a  whole,  have  been  treated  .is  ol  equal  value. 
Each  correlal  !  opposite  to  the  appropriati  ratio,  and  .1 

mean  taken  "t  the  whole  observations  in  each  compartment.  It  will  l>< 
noticed  that  the  progress  in  value  of  ti  Is  essentially  with 

tin  progress  in  value  of  the  correlation  coefficient  Winn  the  death-rate 
from  "middle  agi  "  phthisis  is  .»1» >ut  foui  01  five  rimes  that  "f  the  othei 
two  types  combined,  the  correlation  between  the  death-rates  of  .1  district 
.Hid  the  amount  "t  phthisis  1-  -557  .  when  the  amounts  are  about  equal  the 
correlation  1-  -439  ;  and  whi  n  the  amount  ol  "  middle  age  "  phthisis 1-  li 

rth  "I  that  ol  the  other  two  1  ombined  the  1  orrelation  is  slightly  negativi 
This  affords  some  confirmation  "i  tin  result  obtained  in  th< 
It    will  be  noticed  that  the  experimental  erroi  "t  tt 
must  be  very  great,  .mil  that  it  i-  only  due  t"  the  fact   that  a 
numbei  ients  have  been  calculated  that  it  1-.  possible  I 

approai  h  to  regularity . 

In  tin    previous  remarks  no  difference  has  been  in.nU   in  the  twi 
observations,  namely,  those  fbi  the  decade  ls'.H    1!*«'  mbined  sexes 

•mil  those  t"i  the  decade  1861  1870  foi  the  malt  sex  alone  I  think  it  may 
be  fairrj  s.inl  that  the  two  sets  of  observations  slum  .t  surprising  resemblance, 
.mil  that  tin  differences  between  them  are  only  s\>,  h  .i~  would  l»  ex] 
on  the  present  theory,  l>\  the  alteration  in  the  proportionate  amounts  "t 
tin  different  types  "i  phthisis  between  the  us"  dates,  when  it  1-  remembered 
that  the  phthisis  nt  'middle  age"  1-  correlated  positively  with  the  death 
rate,  and  that  ol  the  "  young  adult  "  and  "  old  tivdj  and  that 

only  to  .1  slight  di 

\  1.  «  words  are  nov  necessary  concerning  the  interpretation  "i  the  results 
arrived  .it  It  would  seem  that  plithiM-  of  the  "  middk  age  type  is  an 
infection  of  which  the  virulenci  is  increased  by  tin  presence  ol  unhealthy 
conditions,  and  thai  the  phthisis  "i  youth  and  "old  agi  an  infections  ol 
which  tin  spread  is  not  affected  by  such  conditions  It  might  seem 
extraordinar)  thai  an  infectious  disease  should  not  rx  mon  abundant  when 
there  is  mon  overcrowding,  l>ut  this  is  .1  well  known  phenomenon  of  one 
common  infectious  disease,  namely,  scarlel  fevei  In  sonw  town--,  it  is  quiti 
true,  i1  1^  mon  common  in  the  lowei  than  in  the  uppei  class  distrii  t\  bul 
by  no  mi  .his  the  rule      Especially  when  the  .itt.nk  ■  !  ulated 

against  the  numbers  of  children  living  undei  ten  \ui-  "i  age    thi 
which  scarlel  quired,  very  surprising  divergencies  from  whal  might 

l»    expected  become  manifest      As  tins  mattei   is  --i «< « 1.1  ll\   imports 
.is  published  figun  e,   I  annex  the  following  table  illustrating  thi 

differences  found  in  Glasgow  in  tin  mm  years  surrounding  1898  1902  I  In 
table  is  modified  from  on<  given  in  an  old  report  In  the  lust  column  the 
■  numb*  1  "t  tin  old  « rlasgow  sanitary  distrii  ts  is  given  in  tin  fourth 
column  the  average  numbei  ol  |him.ii.  living  |*  r  room;  and  in  thi  sixth 
((•liinin   tin    .itt.n  k   rate   l>\    scarlet    fevei    pel    10  mm  children  living   undo 

m  density  in  unount 

and  that  in  tin 


three  times  as  much  scarlet  fever  as  in  the  worst  No  matter  how  much 
Stress  may  be  laid  on  the  lack  of  notification  in  the  lower  parts  of  the 
city  as  explaining  the  discrepancy,  such  a  difference  cannot  be  explained 
away.  There  is  then  ton  no  tiling  ridiculous  in  the  idea  of  assuming  that  one 
variety  of  phthisis  is  more  or  less  independent  of  environmental  conditions 
while  anothei  variety  exhibits  an  opposite  phenomenon. 


Table  28. 

Table   showing  the   Attack   Rat,-  from   Scarlet   Fever  per    10,000  children   living 
under  the  a<;e  of  10  years,  compared  with  the  number  of  persons  per  occupied 


Ho.   "I  notified  Attack   Rate 

Children  under     No    ol  Persons  Cases  ot  pet  10.000 

per  room.  Scarlet  Fever.  Children 

age.  1808-1902  per  annum. 
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it 
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11.  13,  18,20  21, 
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•  in  i  h i    Interpretation  ro  be  placed  on  mi   Valors  of  the 

I'oRRl-l  \I  [OK    COI  III'  ! 


In  the  three  laM  sections  account  has  been  taken  ol  .i  certain  number  ol 

•  orrelatioi - 1 1 1 « ients  whii  h  generally  agree.    It  is  found  that  there  is  between 

the  present  e  ol  the  three  t  \  pes  "I  phthisis  in  .>  distrii  t  .i  certain  n-l.ition-.hip,  that 
between  the  amount  of  "  young  adult  "  type  and  of  the '  middle  age  "  t\  j»-  there 
is  .i  high  negative  correlation,  a  correlation  which  may  be  measured 
roughly  probably  as  i>.~>  There  is  a  small  positive  correlation  between 
the  amount  oi  the  "  young  adult  "  tvpe  and  the  "old  ,tge  "  tvpe  which  may 
I"  t.ik'-n  .ts  possibly  ■_'.  among  males,  and  there  is  .i  negative  correlation 
between  the  amount  ol  the  "  middle  age  "  type  and  that  of  the  "  old  age  " 
type  winch  may  perhaps  b<    placed  -it       p3.     We  thus  have  an  association 

•  ■I  a  positive  nature  between  phthisis  in  youth  and  phthisis  in  old  age.  What 
tin--  means  is  somewhat  doubtful  One  explanation  which  suggests  it^-lf 
is  thai  the  phthisis  ol  youth  and  the  phthisis  ,.t  old  age  may  be  tin    nine 

Many  cases  are  known  ol  persons  recognised  as  suffering  from 
phthisis  m  early  youth  who  having  re<  overed  from  the  disease  and  subsequently 
i. one. I  through  i  strenuous  life's  work,  in  the  autumn  "i  then  life  again 
developed  ymptoma  which  ultimately  led  to  death  In  sum,-  of  the! 
it  is  dflBi  ult  to  believe  thai  the  infection  lay  latent  during  the  l"ng  interval, 
.md  i  re-infection  teems  t  more  probable  solution;  on  the  otha  hand,  then 
are  man)  old  age  phthisis  which  occur  in  persons  who  during  their 

early  \ears  showed  no  evidence  which  led  either  themselves,  their  physicians 
«>r  tin  ii  friends  to  believe  thai  tie  y  were  suffering  from  phthisis  even  in  a  mild 


- 

form.     It  i-,  i'ii  ti  •  that  the  small  positive  correlation  found 

means  that  only   a  small  number  of  people  become  infected  by  the  I 
bacillus  in  youth,  hold  it  at  bay  during  I  I  manhood,  but  succumb 

to  the  infection  in  old  age.     On  this   view   most   of   I 
tuben  le  inl  ed  as  new. 

lh.    negativi    correlation   between   thi    amount   of   the  .    .ulult  " 

•  phthisis  and  the  "  middle  .>.  It  i> 

hit;h  in  vahn  stant    in  occurrence      It  i-  impossible  bere  fully  to 

lh.    different  theories  "ii  which  x't  -:iip  might  be  explained, 

but  some  "i  these  theories  may  be  brut!-. 

is  possible  that  when  a  large  number  of  per>.  i  en  the 

20  -' ■  from   phthisis  the  number  <>!  survivors  in 

the  population  at  the  ages  "i  30  50  who  an  to  phthisis 

may  be  so  few  as  to  limit  the  possibility  "i  any  great  numl 

■  -  .it   tli.  51    ■  >- 

2    !i  is,  however,  equally  possible  .u.'l  equally  probable  that  with  s 
widespread   infection  in   youth   many  people  establish  an  i 
immunity   to   phthisis,   an   immunity   which   protects   then. 

train  "i  the  organism  t<>i  many 
subsequent  years  "i  even  for  the  whole  "f  life.  It  is  well  known 
that  oi  ti  whose  lung 

•  inly  a  ^m.ill  percent 

m  examining  applicants  foi  thi  position  ol  nurses  in  the  hospitals 
1  had  <  barge  oi  persons  i  oming  largely  from  the  northern  distrk  t^ 
■  ■I  Scotland,  where  early  phthisis  indent     was  that  about 

in  four  showed  signs  "t  differences  between  th<   a] 
two   lmi^-   of   greatei    degree    than   could   be   accounted    i<>i    by 
physiological  differences      It   this  ise,  this  thi 

etiologj    <>t   the  correlation  coefficient  cannot  be  rtimw— H  without 
<  areful  i  onsideral 

:;  Whei  thi  geographical  distribution  oi  thi  two  types  u  considered 
it  i-  found  that  in  the  <  oast  districts  there  is  mon  early  phthisis 
and  tint  in  the  urban  districts  from  London  t<>  tin  aorthem 
midlands  the  "  middle  ag<  "  typi  is  most  prevalent  11  towns 
predispi  -•■  to  one  type  and  the  rains  and  winds  <>i  the  sea  coast 
toanothei  type,  then  would  necessarilx  be  a  high  nej  elation 

betwi  i  ii  tin  .inn  milt  -  ol  the  t\\"  i\  i"  -.     In  tin-  i  onnection  diagram 
XXII,  which  shows  the  .iu<   distribution  <>f  phthisis  ami 
and  .mirultui.il  labourers,  w.'iki!-  much  exposed  i"  tl 
the  eli  ments,  is  "t  inti  rest.     I  his  point  will  I*  dii  a  latei 
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I      in'   Bills  oi  Mortai mr  oi 

Tin    histories  ol  all  infectious  diseases  which  cat  show 

•    periods  when   these  « 1 1 — « .i  - ■  -  an    mon    prevalent  and  period! 

when  they  are  less  prevalent.      ihis  waning  oi  waxing  in  intensity  in  man) 

littli   "i  nothing  t>>  do  with  any  change,  sanitary  n  other.     rh> 

two  phenomena  accidentally  associated  h.i^  often  b  •  I  as  thi 

I  an  epidemic,   but   it    has  been   found   latei    that   when  thi 

the   event    has    been   different.     It    is,    therefore, 
specially  important  to  inquire  as  t.>  whetha  there  is  any  paralH  exampk 
to  the  recent  decline  in  the  amount  oi  phthisis      Data  on  this  pi  i 
■canty,  but   there  is  «.•! .  tatistics  in  existena    in  which  an 

attempt  ha   bi  en  made  to  distinguish  the  deaths  -hie  to  phthisis 
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relates  to  London,  and  i-,  contained  in  the  "  BUN  of  Mortality."  It  is  not 
intended  to  give  in  this  place  a  history  of  these  Bills,  but  before  the  evidence 
they  afford  can  be  used  the  data  must  be  subjected  to  suitable  criticism. 
The  data  range  from  the  u  1893  up  to  1815  ["he  early  returns  give  the 
number  of  christenings  and  burials,  and  also  the  number  of  deaths  due  to 
plague  In  the  >■■  ii  1629  thi  Luses  of  death  were  first  classified.  From 
this  date,  with  tin-  exception  of  an  interval  between  1637  and  1646,  a 
■continuous  series  of  these  Bills  is  extant. 

In  these  Bills  one  of  the  constant  causes  of  death  given  among  about 
thirty  others  is  "  consumption  "  Classification  has  altered  in  many  respects, 
but  this  entry  has  remained  unaltered.  It  is  thus  possible  to  follow  the  variation 
of  this  disease  in  London  for  more  than  two  centuries,  once  it  can  be  affirmed 
that  the  term  "  consumption  "  connotes  an  actual  disease. 

In  the  early  days  of  the  Bills  of  Mortality  the  diagnosis  of  the  disease 
recorded  in  the  tables  is  not  directly  that  of  a  physician.  As  described  by 
Graunt,*  the  method  of  compiling  the  "  Bills"  prior  to  the  year  1660  leaves 
room  to  doubt  the  accuracy  of  the  diagnoses.  In  his  own  words  it  is  as 
follows  :  — 

"  When  any  one  dies,  then  either  by  tolling,  or  ringing  of  a  Bell, 
or  by  bespeaking  of  a  Grave  of  the  Sexton,  the  same  is  known  to  the 
Searchers,  corresponding  with  the  said  Sexton. 

"  Tho  Searchers  hereupon  (who  are  antient  Matrons,  sworn  to 
their  Office)  repair  to  the  place,  where  the  dead  Corps  lies,  and  by 
view  of  the  same,  and  by  other  enquiries,  they  examine  by  what  Disease 
or  Casualty  the  Corps  died.  Hereupon  they  make  their  Report  to 
the  Parish-Clerk,  and  he,  every  Tuesday-night,  carries  an  Accompt 
of  all  the  Burials  and  Christenings,  happening  that  Week,  to  the  Clerk 
of  the  Hall" 
In  action  10,  page  26,  he  also  makes  the  further  remarks  : — 

"  To  conclude.    In   many  of  these  cases  the  Searchers  are  able  to 
report  the  opinion  of  the  Physician,  who  was  with  the  Patient,  as  they 
receive  the  same  from  the  Friends  of  the  Defunct." 
.in  5©  tion  7.  page  24,  he  also  mak.-~  the  following  remarks  : 

"  As  for  Consumptions,  if  the  Searchers  do  but  truly  Report  (as 
they  may)  whether  the  dead  Corps  were  very  lean,  and  worn  away, 
it  matters  not  to  many  of  our  purposes,  whether  the  Disease  were 
exactly  the  same,  as  Phvsicians  define  it  in  their  Books.  Moreover, 
In  case  a  man  of  seventy  five  years  old  died  of  a  Cough  (of  which  had 
he  been  free,  he  might  have  possibly  lived  to  ninetv)  I  esteem  it  little 
errour  (as  to  many  of  our  purposed  ii  tin-  Person  be  in  the  Table  of 
Casualties,  reckoned  among  the  Aged,  and  not  placed  under  the  Title 
of  Coughs." 
Finally,  in  discussing  coughs,  in  section  '.i~.  page  56,  he  states  : — 

11m-   /  .  .  v  .  in,  to  be  quite  worn  away,  but  that  it  i~  probable 

tli*-  Bane  i^  entred  as  Cough  n  i  onsumption." 
In  the  synopsis  of  the  Bills  referred  to  by  Graunt,  the  hi  adings  that  might 
be  associated  arc       (i)  Cold  and  cough;    (2)  Consumption  and  cough;    (3) 
lck. 

econd  heading  contains  the  great  bulk  of  the  cases.    These  notes 
do  not  suggesl   thai  the  figures  can  !>••  relied  upon  as  more   than 
indications  oi  th<  nsumption,  but  when  it  i>  considered  that 

consumption  i>  a  i.uiK  d<  finite  disease,  that  broni  bitis  i~  practically  as  a  i  ause 
oi  death  confined  to  aged  persoi  alone,  and  that  the  deaths  due  to  it  will 
be  i  "inmonly  include!  among  the  deaths  due  to  old  age,  of  which  the  number 
given  is  found  on  examination  to  to  cover  that 

it  may  be  t  dten  thai  tl  re  at  least  not  obviously  in  erroi 

■ 

|ohn  (.raimt. 
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With  the  end  of  the  seventeenth  century  there  was  a  great  improve 
in    the    art    of    medicine,    contributed    to    largely    by    the    great    physicians, 
Sydenham  and   Morton.     When   the  descriptions  given   bv  these   physicians 
are   collated    with   those   contained   in    the   successive   works   on    medicine, 
published  between  1070  and  1840  it  a  seen  that  the  principles  of  the  diagrv 
of  phthisis  have  remained  essentially  the  same  during  these  long  pen 
If  the  persons  dying  of  consumption  received  medical  attention  it  is,  therel 
safe  to  conclude  that  the  figures  for  ti  rs  can  be  compared 

Further,  in  an  increasing  degree  the  deaths  would  be  among  persons  who 
Mine  medical  attendance,  and  whose  diseasi  -  probably  would  be  diagnosed 
in  accordance  with  the  signs  and  symptoms  as  laid  down  by  the  authority  of 
Sydenham  and  Morton. 

Though  this  may  be  the  case  the  opinion  oi  contemporary   physicians 
of   noted   eminence   in  their  profession  is  not  alu  I  rom 

the  time  of  Graunt,  frequent  referent  i  -  l>v  sui  li  are  made  to  !).■ 
MortalUv.       It    is  1  ;-'n^ 

carefully.    The  chief  are  quoted  verbatim. 

J-'othcrgill,*  writing  in  the  middle  of   the  eighteenth  century 
the  death-rate  from  phthisis  as  much  too  high.     Hi-  criti<  i-ms  an-  a-  follows 
"  The  three  most  capital  arth  ! 
Convulsions  and  Fevers,  under  whii  h  last  art*  le  are  commonly  r.r. 
not  only  common  inflamm.uoiv  fevers  but  every  other  species  thai  is 
usuallv  enumerated  ;    yet  the  numln-r  of  those  who  are  said  to  die  of 

rs  seldom  equals,  very  seldom  exceeds,  the  number  of  those  whi 
said  to  die  of  Consumption,  nay,  it  i^  much  the  most  commoi:  I 
to  be  as  four  to  three  of  fevers.     Foreigners,  who  are  ignorant  in  what 
manner  our  Bills  are  compiled,  give  it  out   that  Consumption  is  the 
grand   epidemic   of    England.      The   searchers    an    commonly    twi 
poor  and  ignorant  persons  as  the  parish  affords  .   these  are  to  see  all  the 
dead  bodies,  and  to  report  to  the  Companv  oi   Parish-Qerka  oi  what 
disease  they  died.     If  the  body  i-  emaciated,  which  may  happen  i 
from  an  acute  fever,  it  is  enough  for  them  to  place  it   to  the  account 
of  Consumption,  though  the  de.uh  oi  the  party  was  perhaps  owing 
to  a  di-«  sase  specifically  different  .    and  thus  ■  monstrous  account  is 
framed  by  the  ignorance  of  the  searchers,  to  the  dii  try, 

and  even  so  far  as  to  discourage  somi  from  coming  among 

us." 
In  this  connection  it  may  be  observed  that  the  number  of  deaths  Erom 
consumption  amounted  to  no  more  than    lit   pa    cent 
occurring  bom  all  causes  .it  this  jH-riod. 

With  tin  se  i  mi.  isms,  Hel  i  rden.t  writing  al  the  beginning  oi  thi  nini  t<  t  nth 
century,  does  not  concur,  observing  that 

m  nt  "i  the  Bills  with  eai  h  other  does  alone  <  arry  with 
it  a  strong  proof  thai  the  numl  vera!  articles  an 

no  niean^  set  down  at  random    but  must  be  taken  from  th<-  uniform 
operation  of  some  permu  gradual  changes  they 

il>it    in   particular    di  i  spond   to   the   alterations   which 

in  time,  are  known  to  take  place  in  the  <  nannels  through  which  th< 
gri  ■  mortality  is  constantly 

Willi  the  matter,  and  in  the  mam  agrees  with 

tin   Bill    of  Mortality     He  gives  a  list  of  the  causes  oi  deatl 
whom    hi    personally  attended,  during  tin  1796  N       \    rJ 

• 

I  on 

\  ilUn    MP 
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Tablk  29. 

Table  extracted  from  Willan's  Report  on  the  Diseases  in  London  (p.  198). 

i  ii,t  .,f  i  :,iiif  persons  admitted  nndei  mj  care,  In  tin-  yean  1795  ami  1 7».   i\~>  died 
from  the  following  disorders: 


Pulmonai  y  <  onsomption 

77 

I  li  erated  malignant  sore  Throat 

:i 

rlamorrhag)  from  the  Lungs 

."> 

meal  I  nflammation 

2 

I'Miy    .  . 

1 

lull  a  mm.it  H  hi  of  the  bowels,  and  Hernia 

1 

Whooping  cough 

:i 

Dysentery 

1 

<  ounii  succeeding  the  Measles 

B 

1  licet  'it  tin-  Kim  turn 

1 

Smallpox 

20 

Psoas  Kbe>  eat 

1 

5<  .ni.itiii.i  taginosa 

2 

renoue  Ulcei 

1 

Malignant  Fever 

S 

nis,  with  1...  Iced  jaw 

2 

Slow  Fever 

:t 

1  ifants  under  2  years 

Summer  Fever  .  . 

1 

"I  age 

l  l 

Puei  peral  Fe\  er 

2 

II  ydrot  ephalns  . . 

7 

s.  rophula,    Ri<  kets,    < n<l    I  ii*  ^ 

Ml 

Stoppage  of  the  Bowels 

2 

■ 

10 

Disordei    ..t   the   Stomach  and  bowels 

Sc  irrhua  and  Cancer  t'teri 

:i 

from  exi  ess  in  drinking  Spirits 

1  t 

(  am  ei  ol  the  Breast 

:i 

Vpoplexy 

6 

< .r.niu.il  ilr.  line   mostl)   wi< h 

lysis 

8 

In  er  and  Dropsy 

2\ 

illiNtinati-  Headache 

1 

Dei  ay  from  ( >I<1  Age    . . 

7 

Mi  norrhagia 

3 

faundii  •• 

1 

Abortion 

1 

St. mi- 

1 

is  of  very  considerable  importance  this  table  is  transcribed.  The  deaths 
that  he  attributes  to  pulmonary  consumption  are  there  about  one-third  of 
the  total  deaths,  a  proportion  quite  in  keeping  with  that  seen  in  the  Bills  of 
Mortality.    His  comments  on  nomem  lature  are  important  and  arc  ;is  follows 

"In  my  own  list  the  article  of  pulmonary  consumption  includes 
cases  of  ulceration  of  the  lungs,  and  alterations  of  their  texture  in 
consequence  of  inflammation  and  repeated  catarrhs.  I  apprehend 
hut  nun.'  th. in  .i  i. until  pari  "i  tin-  whale  aumbi  rof  <  ases  put  down  i  ould 
be  referred  to  proper  Phthisis  arising  from  the  slow  and  succ. 
suppurations  of  tubercles  in  strumous  constitutions." 

In  other  words,  the  cases  he  calls  consumption  are  exactly  those  which 
modern  pathology  would  regard  as  due  to  that  cause. 

Later,  in  isns.  Dr.  Woolcombe  j.ul>li^h<-.  1  tin-  result  "t  hi-  enquiries  into 

medii  al  -t.iti-tii  -  in  .i  1 k  i  hiefly  oci  upied  with  tin-  <  1 1 — •  ussion  "f  tin-  ini  rease 

ol  consumption,     Many  ol  In-  figures  are  taken  from  tin-  Bill-  of  Mortality, 
Inn  hi-  gives  some  .nlilition.il  information  which  i-  corroborative  to  .. 
extent       1 1  ■    ictual  increas   he  ai  i  epts  as  a  fact 

\l-   own  view  is  thai  those  who  hold  that  the  number  ol  deaths  as 

ti isumption  gives  a  fan  mi  asure  "i  the  amount  of  phthisis  have  formed  an 

accurati  opinion,  an  opinion  which  -nun-  other  evidence  to  be  ci\i-n  later 
i  on  firms. 

In  the  absence  "t  accurate  estimates  ol  the  population  foi   the  area  in 

I  ninioii  to  whii  h  the  Bills  of  Mortality  apply,  it  i-  t ssary  to  t.ik.  the  ratios 

ot  the  numbei  ol  deaths  from  phthisis  to  the  t •  ■  t .•  1  deaths.     This  method  has 
disadvantages,  l>nt   within  limits  it   affords  the  basis  ol   sound  conclusions. 
I  In  ratios  i  all  ulated  are  shown  in  the  accompanying  diagram  (Diagram  XXV 
It  will  be  notii  ed  that  the  variations  in  the  ratios  are  extr<  me      I  hi  difl 
seems  much  largei   than  can  be  accounted  foi   l>\   am   ol  th>-  causes  which 
haw   been  referred  to,     It  would  seem  that  in  the  middle  "i  the 
<  •  ut  tn  \  there  was  of  phthisis      ["hi  of  phthisis  deaths 

to  tin-  total  deaths  was  as  high  as  20  |*  i  cent,  in  the  de  idi   1666  L660 
tin-  tin    ratio  fell  to  about   12  u    1700.     1 b< 

i  ontinuous      l  ition,  not  in<  luded  in  I 

ii.  but  tin-  refers  t"  i  1661-161         quinquennium  in  which 


i  mortality  from  plague  disturbs  the  ratio  so  serious  ike  tin 

r  1700 
the  ratio  steadOy  increased,  rising  from  12  pel  >>nt.  in  that  year  to  tin 
maximum  of  26  per  cent,  at   the  <  •  entury.     With  tin    it 

of  tin   new  century  an  equally  steady  decline  began.     Tl  cannot 

If  •    something  in   nature, 

and  thi  ng  probability  is  thai  it  repi  pidemii    wave 

of  phthisis  which  ri  ai  hed  .i  maximum  in  the  early 

century.     The  possible  error  i-  that  othei  I  in  amount, 

and  thai   phthisis  has  remained  mon    oi   less  stationary.     Now   then 

n  that  the  death-rate  in  London  declined  durii  .  nth  century. 

That  oi  the  whole  country  seems  to  have  fallen  from  about  :>•">  ]*r  thousand 
to  26  per  thousand  between  17.'U>  and  Isihi  ;  but  it  seems  equally  detinue 
that  the  death-rate  rose  from  about   17mi  to   IT.'i"  in  which  the 

te  from  phthisis  was  also  proportionally  increasing  with  respect   t" 
the  total  death-rate.     In  addition,  it  is  almost  proved  thai  I  phthisis 

found  in  London  i-  markedly  increased  by  unhealthy  conditions,  yet  it  i- 
found    that    with    a    markfd    improvement    in    tin    general   iie.tth-i.ite    the 
proportionate  mortality  from  phthisis  constantly  increased.      I 
will  be  completed  in  tie  I   in,  but  even  with  the  information 

described  it  would  seem  thai  the  easiest  explanation  of  the  facts  is  I 
epidemic  wave  oi    phthisis    spread    steadily  <■■  ;hteenth 

century,  culminated  at*   if   1800  ined. 


ii     Phthisis  in  London  in  i>"i 

The   only   information   directly   availabl    i.  garding   th<    mortalit)    from 
phthisis  in   London   in    1801    is  the   numbei    "i   deaths   n  din-  to 

motion       in    the   area    tor   which   the   deaths   Bl  in   tin     Bill- 

ot Mortality  [Jills,  however,  fortunately  contain  th<    ages  at  which 

tin-  death-   from   all   causes  OCCUITed,   and   though   tin-  data  .!•-  and 

female-  combined  they  an   \'t  very  vali 

A-  wi  have  -nil,  the  distribution  of  phthisis  with  regard  to  ag<  in  London 

has  been  typically  that  of  the  middle-aged  type,  and  in  tin  decadi   1881    1880 

was  almost  purely  so.     In  the  discussion  in  tin  first  part  of  tin-  papa  it  was 

found    necessarj     to    separate    tin    -.  \.  -.    befon     thi     phenoi 

in  any  district  could  be  adequately  analysed;    anil  tin-  procedure  would 

certainly  have  been  followed  m  tin-  Bection  had  the  statistics  available  in 

ini  pari  ot  la-t  century  distinguished  tin-  death-  bv  sexes  in  each  age 

I  In-  information  i-.  however,  not  available  foi  tin    yeai   1801,  but 

as  ha-  been  seen  hitherto  the  variety  ot  phthisis  which  causes  death  in  middle 

i  not  show  greatly  differing  mortality  curves  in  males  and  females 

For  purpos  -  "t  inquiry  I   I  mbined 

1891-1  I  In-  curvi  i-  found  I 

rimum  about   thi  ...  nearly   bi-lateraUy 

symmetrical.     1  In  eariiesl  date  tor  which  age  distribution 
cm  1«  obtained  is  1821.      \t  tin-  date  the  ages  ot  the  who],-  poj 

ntly    larg<  M  of    the 

•  \    return   to  all 
estimal 

Mam  numl  roughoul   tin 

<  rty      I  l>\   human  would  have 

I 

It  i-  thi  ibution  of  tin 

■■ 
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1 1,  in  the  areas  to  which  the  Bills  of  Mortality  refer  in, the  year  I80f, 
.iic-  given  by  larr.*  With  these,  and  with  the  relative  ages,  a  population 
en  constructed  for  the  areas  ol  London  <  overed  by  the  BilL  of  Mori  dity 
tor  the  year  1  ho]  As  the  total  population  in  1821  is  almost  exa 
geo metrical  mean  between  the  total  population  in  1801  and  1H41.  this  law 
has  been  assumed  to  hold  for  each  age  period,  and  the  age  distribution 
calculated  for  lsnl  tor  both  males  and  females  separately.  When  the  males 
and  the  females  are  added  together  the  total  calculation  is  within  1  per  cent. 
of  the  total  actually  enumerated  at  the  census.  It  may  therefore  be  taken 
as  approximately  .accurate  With  this  population  the  death-rate  at  each 
age,*found  from  all  diseases,  has  been  calculated.  This  mortality  curve  is 
shown  in  the  diagram  XXVI.  The  diagram  is  based  on  an  average  of  the 
foi  the  five  years  period,  1799  to  1803  It  is  in  rough  accord 
with  what  might  be  expected  at  that  time,  but  as  all  the  deaths  are  not 
included  in  the  Bills  of  Mortality  the  death-rates  at  each  age  must  be 
considered  throughout  as  in  slight  di 

Four   i  tirves  are  shown    in    the   diagram.     The   uppermost   is  the   curve 

showing  the  d  ath-rati  -  a1  i  ach  age  period  from  all  causes  in  1801  ;    beneath 

placed  the  similar  curve  for  the  decade   1891-1900.     The  differences 

between  the  di  at  1 1 - r.i 1 1  5  ,it  each  age  period,  drawn  to  twice  the  scale,  an   shown 

in  the  third  curve,  while  the  fourth  curve,  placed  immediately  beneath  the 
l.ittet  and  als,,  drawn  to  twice  the  si  ale,  shows  the  form  ol  the  curve  of  the 
death-rates  al  eai  h  age  period  from  phthisis  in  London  in  the  last  decade. 

It  will  be  noticed  that  the  portion  ot  the  curves  representing  death-rates 

at   each   age   period   in    London   in    1801,    it   which   the  greatest  proportional 

the  death-rate  curve  for  London  in  1891    1900  occurs,  corresponds 

with  the  ages  .it  which  it  would  naturally  l»   i  irpected  it  phthisis  had  been 

much  moo   pn  vali  nl  in  this  earlii  i  epoch.     The  age  distribution  ot  thi 

is  practically  identical   with   that   showing   phthisis  as  it   has  hitherto  been 

in  London.     This,  however,  is  in  itself  not  sufficient  proof 

i-  dm  to  phthisis,  since  it  has  bei  n  found  thai  it  is  at  this  period  of 

middle  life  that  unhealthy  conditions  make  then  i  hief  influence  felt.     Since, 

however,   the  death-rate   from   all   causes,   a   death-rate   in   defed   ol   the  real 

death-rate  from  the  d(  fit  ieni  \  in  the  notihi  ation  of  deaths,  is  seen  to  be  much 

higha  th.m  that  existing  bi  twi  •  n  I  BOO  1900,  and  since  the  proportion  of  deaths 

from  consumption  to  the  total  deaths  was  m  this  decade  only  about  one-third 

of  that  existing  in  the  yeai    1801,  the  combined  evidence  must  be  taken  as 

sufficient  to  -how  that  the  amount  of  phthisis  ha  London  in  the  year  l*oi  was 

t;ieat. 


ill      i.o  Phthisis  in  1"M»>n  from  1670  up  ro  hie 

IK!  -]  S  I    DAY. 

Ma\  m^.  in  the  previous  a  i  lions  on  the  Bill-  ol  Mortality  in  London,  d< 

with   a   strong   probability   thai    the   figures   refen  ths   from 

consumption    really   represent    approximately   the   numbers  of  deaths   from 

thai  disease,    il    >                    ible  to  trai  l    the  manner 

in  which  tli'  amount  ol  phthisis  has  varied  in  Lond  mdred 
do  not  exist  priori  •  l s" 

:  d  death-rates,  but  thi  mality 

undoul  •                            it  whii  h  is  y  mind 
il  all  thai  the  amount  ol  phthi           1801 

I    from  thi 

• 


nturj   to  the  beginning  <>f  the  nn.  unption 

mount,  .tiul  from  tin-  latter  point  steadily  dimim-: 
in  the  proportionate  mortality  does  not  prove  that  tin  disease  was 
ise  tint  it  w.i^  decreasing,  the  probabilities  that  tln-ri 
amount  ol  phthisis  in  London  in  1800  an   \<i\  great 
In  the  tir-t  period  for  which  at  i  ur.iti  statists  -  exist,  namely  that  i- 
1840         I  B50,  the  amount  oi  phthisis  was  about  hall  ol  that  1  rNtnn.it.-  (or  th. 
earlier  epoch,  and  from  th>^  jx>int  tin-  do  Hue  i?  suffk  iently  well  proven.    11  this 
view  be  taken,  it  follows  that  an  epidemic  "f  phthisis  in  London  is  i  omu 
end,  tin  i  ours  "(  whi<  li  apparently  has  been  something  like  two  hundn 


CONCL1  5IONS    TO    PARTS    I    AND    11 

I  In    r.  ~ult -  i>i  this  investigation  point,   I  think,  to  tin-  conclusion  thai 

thi  disease  known  as  Phthisis  I  not  a  single  disease,  as  is  commonly 

■  od,  bul  rather  ■  group  oi  diseases,  i  oming  tlms  into  line  with  typhoid 

id  li.n  ill.m   dysentery  both  oi  which  are  now  known  to  consist  oi 

groups  of  diseases  oi  which  the  causal  organisms  possess  similar  properties 

and  pnxlui  i-  fevers  which  run  almost  the  same  i 

If  thisi  ondnsion  is  (omul  justified  many  important  i  onsequences  must  follow 
For  instance,  from  analogy  with  othet  iiw«<w  il  would  seem  that,  il  any  kind 
ine  or  serum  treatment  is  adopted,  it  will  be  necessary  to  set    thai 
cine  oi  serum  is  made  with  the  propa  organism.     It  is  useless  to  try 
and  prof  i    paratyphoid   t«  \  <  i    with  an  anti-typhoid  vaccine,  and 

■•  statement  is  true  oi  many  othei  allied  diseases  It  can  thus  well 
l»  imagined  that  treatment  with  tuberculin  will  have  littli  oi  no  efl 
in  the  course  oi  phthisis,  there  an  differences  between  the  various  strains  oi 
the  tubercle  bacilli  comparable  to  that  found  between  the  organisms  oi 
typhoid  and  paratyphoid  fever,  ["his  possibility  may  explain  the  different 
value  placed  by  physicians  on  curative  properties  oi  tuoerculin.  It  i^  quite 
possible  that  tin  claims  on  behalf  oi  tuberculin  are  fully  justified  in 
In  my  own  i  linir.il  experience,  foi  instance,  I  bavi 

ive  lupus  in  which  there  seemed  to  bt  no  doubt  that  the 
patient  was  verj  greatl)  benefited  In-  the  use  oi  tuberculin  yet  in  other 
cases  treated  .it  the  same  time,  and  in  the  same  manner,  no  improvement 
occurred,  and  even  in  sonx  cases  apparently  an  exacerbation  oi  the  diseasi 
seemed  to  be  the  result  nris  view  would  also  accord  with  my  experii 
tin  tuberculin  treatment  of  phthisis,  from  which  1  cannot  saj  I  evei  saw  anj 
demonstrable  benefit  Glasgow  is  a  •  1 1  \.  in  which,  according  to  analysis  pre- 
\  iously  given,*  there  is  little  phthisis  oi  the  "  middle  .il;i  "  tj  pe  It  is  probabh 
that  vaccines  are  largely  made  from  this  type,  as  it  i-  the  prevalent  t\|*  in 
I  ondon  I  h<  rt  would  thus  be  little  probability  oi  the  treatment  being  appro- 
■  in  a  small  numb 
l  in   next  point  of  im]  that  there  seems  no  statistical  evidence 

ih.it    the   "young   adult      type  oi    phthisis   i-   affected   to  an}    extent    bj 
environment      In  this  respect  it  would  seem  to  resemble 

i-  very  little  proof  that  m  any  individual  otv 
it  is  more  common  in  tin   mon   crowded  parts  than  in  the  betti 
oi  the  town      sui  h  ,i  distribution  oi  tin  disease   may  I"   tl 
time,  but  .o-  fai   .i-  my  obset  this  is  not  phenomenon. 

i  ad  by  milk,  notoriously  the  opposite  phenomi  nun  i^  found. 
inasmuch  a  ends  on  the  amount  oi  milk  drunk, 

and  that  amount  is  largei  among  tl  a  than  am<  I  In- 

tit       form   oi   phthisis  seems   to  obej    tin    same   law,   l" 
common  in  bet!  • 


4.". 

tin-,  type  which  occur  in  eminently  healthy  houses  is  quite  surprising,  as  is 
within  the  immediate  cognizance  oi  every  physician  who  prai  tisi  -  in  .1 
distrii  t  in  whii  li  the  "  early  type  "  of  phthisis  is  prevalent. 

Id.  third  point  of  importance  seems  to  be  that  th<-  epidemiology  <>i  tin- 
two  chi'f  types  oi  phthisis,  namely,  the  "  young  adult  "  and  "  middle  age  " 
types  is  different.  Thus  the  present  epidemii  ol  phthisis  among  tin-  young 
had  its  maximum  somewhere  about  the  middle  ol  last  century,  while  the 
epidemii  of  phthisis  among  the  middli-aged  had  its  maximum  fullv  one 
hundred  years  ago.  [here  is  no  doubt  that  a  considerable  part  of  the  decline 
ol  phthisis  in  recent  years  i-  in  line  with  the  biological  properties  of  diseases 
m  general,  and  has  little  to  do  with  hygienic  conditions. 

I  In  fourth  conclusion  which  may  certainly  !>'■  drawn,  if  the  discussion 
in  tin-  preceding  pages  i-'  correct,  relates  to  tin-  arguments  which  are  based 
on  tli'-  alteration  which  has  taken  place  in  the  mean  age  .it  which  death  from 
phthisis  of  1  ur-.  it  has  been  argued  that  because  tin-  mean  age  at  death 
from  phthisis  ha--  been  steadily  rising  the  population  has  become  more 
immuni',  either  on  tin-  ground  ol  elimination  of  tin-  susceptible  persons  or 
on  the  ground  ol  betta  hygienii  1  onditions. 

Such  .in  argument  of  course  can  I"-  easily  advanced,  and  .1-  it  looks  a 
priori  probable  it  1-  difficult  to  confute.  However,  such  a  rise  in  the  mean 
age  necessarily  follows  it  tin-  type  oi  phthisis  which  i--  disappearing  most 
rapidly  is  that  among  th<  "  young  adult,''  as  ha-  been  shown  to  be  probably 
1  his  point  is  simply  mentioned  :  it  will  be  fullv  discussed  at  some 
early  date. 


D  ia.gr  a,m  I 





Age  Distribution  of  Scarlet  Fever 
Glasgow,   1686-1902 
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In  April,    L '  *  I T .  tli.  :  iln- 

i  ommil tei  •  i  li"u  1. 11  L<  maj  be 

I. lain   the   standardisation  "i   routine 
pathological  methods,  and  to  report  to  them.      I  in-  special  I 

mittee    were    empowered     i -"i't     additional     members, 

particular  divisions  oi  theii 

I.i:  i  i  -i m  i    I    G    Adam,  M .  I >  .  ]    R.8.,  I    A.M.t 

S£ajoh  i     w     Andrew  9,  m  n  .  i    i;  -     i:  \  M 
Prof:  ssoh  Wiim  at  Bi  u M  D.,  F.B  S. 

all     with     in    tin 

B<  porta    in.u     presented   the    Sp<  Invited    thi 

operation  of   COLONEL   L  W.  HARRISON,  D.8.O.,  K.H.P.,  who  by 
permit  I  the  Committee  fur  this  pur] 


REPORTS  <M    Till:   8PEI  I  A  I.  COMMITTEE    I  POB   THE 
STANDARDISATION  OF   PATHOLOGICAL   METHODS 


The  Special  Committee  beg  Leave  to  present  to  the  Medical  Ret 
Committee  two  reports  upon  it  importance  in  the 

nitron  di  venerea!  disease — the  laboratory  diagnosis  <>t  gonococcal  infec- 
tions and  the  methods  for  the  detection  ol  spirochaetes.     They  hav< 

.  i  .id  ii  1 1 .  the  assistance  given  to  them  bj  Colonel  L.  W. 
Earrison,  D.S.O.,  K.H.I'..  throughout  theii  tion  of  these 

nd  the  preparation  ol  the  rep  >rts.      Co  other  workers  they  ai 
greatly  indebted  for  help  in  particular  directions,  as  will  appear  in  tin* 
texl  ol  the  reports,  and  to  all  these  thej   would  express  their  gratitude 
here. 


No.  2.— THE  LABORATORY   DIAGNOSIS  OF  GONOG04  I  Al. 
INFECT  [ONS 

CONTE X  T B 


PAOl  . 

[ntrodui                   ...         ...        ...         ...        ...         ...         ...        ...        ...        ...  3 

I      Tii    Localities  to  I"  •  camined  foi  thi  Eh                                ...        ...        ...  5 

II      Methods  to  be  employed  for  the  Microscopic  Identification  ol  th  Go 

III  I'll.'  Cultivation  of  the  Gonocoocoa 

IV  Methods  for  the  Production  of  a  Focal  Go  iction  ... 

V.— The  Complement  Fixation  Test 10 

VI. — The  Keeping  ol  Eteoords     ...        ...        ..         ...        ...        ...        ...        ...  14 

Appendices  ...        ...        ...        ...        .  .        ...        ...        ...        ...        ...        ...  is 


1  N  1  ROD BY. 

The  •  onu  ■  to  call  attention  to  the  special  difficulties 

i  i. ii.il   with  the  diagnosis  oi   gonococcal   infections,  and  to  recommend 
the  employment  ol  methods  wherebj  the  chances  ol   i  'gnosis 

in.iv   be  reduced  to  •>  minimum.     Tneii  action  is  prompted  by  b 
nition  "i  the  increased  call  made  upon  the  bacteriological  laboratories 
hi  tin-  country   undei   the  p  il   the  Venereal  \  \.     A 

-  ma\  be  the  means  ol  inflii  injury  upon 

the  individual;  .i  wrong  negative  diagnosis  is  liable  to  injure  the  family 
ni  the  individual  and  the  community  t"  an  i 

The  stage  has  not  yet  1 n  reached  at  which  a  in  be  made 

« nli  cei taintj  in 

-  ni  1  .t t .-nt  gonorrhcBaj  !><>tli  in  the  male  and  iii 
which  fail  to  rea<  t  t"  any  ni  the  !•■  I  tests  at  ;  ir  di>- 

iii  any  other  infectious  <li-' 
ciiiiiini  . 1 1 w .  [t  is  .in  adjunct,  1 1  •  - ■  <n 

Q  2. 


arkable  degree  \\  hen  the  >! 
.1  thoroughly   trainee!  bacteriologist  employing  the  beat  method*.     I 
timely,  therefore,  to  direct  attention  to  what  are  the  beat  method 
u  hat  are  their  limitations. 

pr uting   i hi  the   detet  I 

elimina  ■  1  i x  ided  inl 

i  he  acute  stage,  act  ua  I  ed. 

■                          te  or  chron  th  or  without  a  hi*t.  • 

pre\  ion*  ai  ate  gono al  infection. 

In  tin-  male  the  biston   ol  an  acute  attack  is  usually  ob 
i  i ale  ilii*  history  of  tb  ■  ommonly  wanting. 

The  bacteriological  diagnosis  ol  gonorrhoea  is  based  in  the  t i i  —  i  place 
upon   the   recognition  ol   thi  is   under   the   microscope.       The 

picture  presented  in  tilm*.  made  from  the  discharge  obtained  in 
•  it  oi   acute  gonorrhoea,   is  characteristic  a*  regards  the   intracellular 
ii   nt    the   g  their   morphology    and    staining,   ami   these 

ordinary  cases  present  no  difficulty.  In  those,  however,  t hat  are  clinic- 
allj   iloulittiil  or  suspicious,  the  in   render  raluabli 

In  these  cases  the  picture  presented  is  apt  t"  be  atypical  ami  the  routine 
bacteriological  technique  must  !»■  such  as  i"  reduce  to  ■  minimum  the 
likelihood  ol  False  diag  uosis. 


I  In   Recognition  of  G  lint. 

The  Committee  are  ol  opinion  thai  .i  }•< >-i t i \ •■  iIi.il-'  osia  may  !»•  justified 
from  microscopic  examination  ol  tilm*  alone:  — 

When  the  clinical  historj  and  appearani  es  are  thi    • 
gonorrhoea 

When  the  proper  technique  has  been  employed. 

When  the  observer  i-  *■>  thoroughly    Familiar  with  the  appear- 
ance ot   the  gon lined  ti  1 1 n -  a*  to  be  beyond  1 1 1 «» 

danger  ol  confusing  othei  with  it. 

A.s  an  aid  and  a  reminder,   i gnising   that   the  dai 

Fusion    h    eerj    real,    the   Committee    have   considered  ible    to 

include   in    ilu*    report    the    accompanying   plate   ol  loured 

uctions  ol  gonot as  seen  in  films,  and  ol  othei 

which    are   apt    to   be   present    in    discharges    From    the   genito- 
passiige!       i-     Plates    I    and    II).       Foi    these    reproductions    thi 
indebted    to    Colonel    Harrison,    D.S.O.,    w  ho    selected    and    pi 
the  material,  and  to  Vfi     S     \    Sewell  who  made  the  drawi 

Where,  in  the  acute  discharge,  uiicr pica!  examii 

■ih~.  where  the  clinical  bistort  and  appearances  are  doubtful,  and 
where  i  hronic  gonorrhoea  is  indicated  o 

nati done  is  inadequate  foi  diagnost  i    purposes,  and  it's  result*  must 

Brined  bj   the  cultural  and  othei   methods  detailed  below.      It  also 

iiu  n*  or    Foci    ■  •  in    the 

there  maj   lie  sj  stemii     «  il  houl    lot  a 
thai   m.i\   develop  months,  and  it  ma\   be 

the  |"  there  bas  1 n   i 

I  n  i  In-  pal  noi  i  ultural 

\  i.  i  h.il    gi 
.mil  an  indirect  method  is  required  such  a*  complement  fixation, 


I.       THE    I.'"    llJIIK-    m    BE    1  NSMINKU   FOE  THF.  PRF.SF.NCE  OF   GONOCOCCI. 

I'oi  diagnostic  purposes  1 1 1 » -  acub  gonorrhoea  with  it-  abundant 

[j  charge,  whether  bom  the  genito-urinars  the  conjunctiva 

(in  ophthalmia)  pr nts  little  or  do  difficulty  in  tlii-  connection.     All 

thai  i-  necessary  i-  to  spread  a  film  and  make  cnltur t  the  abundanl 

ion  which  is  usually  available  for  the  purpi 
|M   ,  .  there  i-  little  or  no  secretion   the  procedure   is  more 

difficult   and  the  Committee  are  indebted  to  Dr.  G.  T.   Western,  "t  the 

London  Hospital,  who  has  a  peculiarly  large  experience  in  ci ol  this 

ir  .1  descript  ion  oi   hie  method. 

A.   In  the   I/"/'  the  g <•>■ aj  persist  for  long  periods  in: 

i.  A   deep  follicle  in   the  anterior  urethra,  a  para-urethral  • 

I  j  son's  duct  <>r  in  i '"«  per's  glands. 
ii.   Behind  .1  small,  incomplete  stricture. 
iii.   In  1 1  ■  oi  seminal  vesicles. 

iv.   Mori    n    elj  in  the  bladder  or  kidney. 

Persistence  in  the  first  three  regions  maj  lead  to  the  development  <>i  .1 
chronic  gleet,  although  chronii  prostatic  or  vesicular  infection  maj  1>»- 
present  without  any  visible  ■_ 

The  routine  procedure  should  be  as  follows: 

(a)  The  patient   1-  to  !»■  instructed  to  present   bimselt   when  be  has 

held  In-  water  tor  4  u<  6  bours. 
i/;i  The  meatus  should  first  be  cleansed  with  an  alcohol  -\\  .■  I>  .ipplied 

for  about   a,  minute,  and   an   attempt    then   made  up  express 
cretion   from    the  deeper   pari    Ai    the   urethra.     It   this   be 

present  films  should  !"•  made, 
(c)   Massage  oJ  the  prostate,  seminal   vesicles  and  Cowper's  glands, 

films  being  made  "t  anj  secretion  «  bich  appears  at  the  meatus, 
1//1   Urine  should   then   be  passed,  and   the  first   ounce  collected   in 

,i  sterile  tube.     This  is  centrifuged,  and  the  deposit  examined, 

smears  and  cultures  being  made. 
rrhceal   infection   "t  the   bladder  or  either  Iridnej    demand 

the  co-operation  <it  a  trained  cystoscopist   t<i  procure  samples 

oi  urine  from  the  bladder  and  both  ureters  respectively, 

the  purpose  "t  comparative  Btudj  by  films  and  cultui 

Ii.   In  the  FemaU   thi  us  maj   be  harboured  for  long  i 

I  be  urethra  ami  pai a-urethral  ducts. 

II.     Till'    L'lanil  I'll 

I  1  .   cervix. 
i\ .  Tin-  utei  11-  and  1  ubes. 

!/,    ,    ,  ni  tin-  vulvo-vat/initu 

ni   childri  1  I m    1  a   r/( 

gtmorrha  al  in  ft  ction. 

til  in-  and  cultures  should  be  obtained  bj  the  following  proceduri 
]■•     urethra    should    be   examined    for  any   db 
■  Ii  meatus  the  urethral  canal  should  be  masi 

a, nl-  with   the  loop  end   "t   a   fine   hairpin   through   the 
aal  wall,  oi   material  ma]   be  secured  by  intro- 
ilui  injj  the  looped  end  oi  the  hairpin  into  the  urethra  itself. 


i  /,i    I  should  be  < 

with    ;i    swab,    .1    platinum   loop  should  be  passed   int. 

rvica]  canal.     Menge's  tube  ia  useful   t"i   obtaii 
timi  from  the 
•  anal. 
1  -  .  B 

There  is  ■  •'•  idem  e  thai  in  chron 
obtained  immediately  after  the  mi  i  iu«\. 

It  is  admitted  that  the  .tt«i\.-  pj 
it  i~,  i—  <>t  i lu>-  uhly  « ben  \ 

•    the  possibility 
still  in  "t  the  bodj .  naj .  even  ii 

-  ed   bj    tli"   Ini  :■  it    i-  known,    i 

latent   in   epithelial  cells,   and   while   present   ma;    m  I  i  1\    dis- 

■  ii  at  the  period  "hen  the  examinatioi 


II       Mi 5  for  the  Identification  of  the  <  s  nr  film 

//  tint  b(    ba r< d   n  a, /ii  . 

intrcu  i  llular  diploi  id  this 

becau- 

I  be   diplococci   >>!  gonorrhoea    need  m>t    bi 
[most  ;ili  maj  I"-  extxacell 
;iinl  in  some  cat 

(In  The  Leucocj  tee  est  aping  into  d 

passages  can  take  up  other  organisms  which 
methods  are  not  distinguishabli 

tin    con  mon  practice  of  diagn 
fore,  not  /><  rmitsibU  . 

11.  The  gonocot     i 
micro-organisms  w  Ii i»-l ■  i  with  it  a      I  The 

onl\    v.  ude  these  I  the  routine 

employment  ol   the  original  Gram's  method,  or 
of   it.      ] 

must  In   a  I  '  hod  are 

discussed  below . 

Ii . 
laborafa  out  the  technique  of  staining  b  method. 

Ehrlich'e  anilin  \ 

I 

:  i-  replete  w  ith 


. 


vision  of  the  reagents  and  a  carefully  regulated  technique,     it  will  be 
serviceable  to  call  attention  to  th  rror. 

i  1 1  Thickness  of  Film. — It  the  film  be  thick  or  irregular  in  its  thick- 
ness, deoolorisation  becomes  difficult,  and  Gram-negative 
organisms  maj  in  parts  retain  the  stain. 

(2)  Drying  Over  tin    Flame. — It   this  be  accomplished  too  rapidly, 

and   the  film  be   subjected    to  too   great   a   heat,   ambiguous 
results  are  obtained. 

(3)  inilin  Wat i  nViolet. — This  lias  to  be  iresh  ;  old  solutions 

tail  to  afford  a  diffei  tin. 

(4)  lodin  I     jjoFs   Solution). — '1  o   a    slighter   extent    the 

\  are  it  loses 

ol. — This    in"  i    be  98   per  cent,   or   over. 

\\  eak   alcohol    decolorises   Gram-positive  There 

gradual  decolorisation  with  absolute  alcohol,  bul  only 
ength  nt  treatment  thai  is  nol  employed  in  ordinary  routine. 
never  be  used  for  more  than  two  minutes. 
Gram-positive  organisms,  which  successful 

isolute   alcohol    for   two    minutes   may   be 
rentian    violet    being 
too  '  oncent  i  ated  a  solution,  I ' 
ma  le  up  in  a  tveak  alcoholic  solution,  or  (c)  if  when  properly 
olonged.     A-  a  m-positdve 

i.i.i;.  appi  i  e. 

fallacies  numerous  modifications  bai  :oposed 

it.  I'mia,  Giinther,  Nioolle).     Then  ifactorj  stepinthe 

mploymen!   ol   the  unstable  anilin   water  gentian  violet 

i lion .     This   oaf  arbolic  acid  gentian  violet. 

I  .  i.i  (  open!  intensifying 

action  ol  either  anilin-water  or  carbolic  acid  on  gentian-violet   is  quite 

unneci  bis  method  removes  the  greatest  stumbling-block 

in  the  ill  technique,  and  g  at   and  consistent 

results,  the  '  mittee  recommend  thai  il  be  employed  t<>  the  exclusion 

ol  the  original  method.     Briefly,  Jensei      I        scards  the  anilin  water, 

iodi lution,  and  (3)  counter- 

-lam-  I.-,  neutral  red. 

I  Jensen's  method  maj  be  described  as  follows:  — 

1 .    '■'  :n  thin  and  evenly  distributed. 

d  u\  erheat  i  i 
(In   labot  niK  with  much   routine  examination, 

ino-t   uini'  ike  films  on  the  Blide  and 

i  by 

heated  slide  against  the  back  <>i  the  b 
preparatx  cool. 

solution  "t  no  thj  ]  \  iolel 
quarter  to  ball  a  minu 

ilel   solution  and  wash  away  the 
Mi  a    drop  I 

.   parts,  distilled  water  Iihi 

49, 

■ 

thy]    violet  and 

*  Th  'tli-. 


6    Pour  nil  a   1 1 * — ii  quantity  ol   strong  Lugol'e  solution  and 
for  one  liah  to  one  minute. 

7.   Wash   nit   the  iodine  solution  with    absoUtU    alcohol 
watt 
Pour  on   ti<--li  absolute  alcohol  t.)  moving  the  Blide 

fr side  tn  side  as  in  developing  a  photographic  him.     A 

third  quantum  <>t  absolute  alcohol  maj   be  required  !<■  com- 
plete the  decolorisation. 

:i     Finalh    rinse   with   .1    t<-»    drops    trf   absolute  alcohol    followed 
immediately,  without  any  intervening  washing  in  water,  bj 
'•liiiinii  ol  neutral  red.T     F.ct  thi  .  U  to 

one  in iiiut e. 

In     W.1-I1  in  water;  dry  with  blotting  paper  and  in  air,  and  mount 
in  the  usual  waj  . 

In  test  the  individual  technique  il  is  recommended  thai  there  In-  k<-\<\ 

,,1   l I  pure  cultures  ol  ■>  known  Gram-positive  organism,  such  at  the 

>ccut  (Staphylococcus)  aureus,  and  ol  ■>  Gram-111  aranisn 

/;.  colt)  and  thai  parallel  films  oi  the  two  be  made  and  stained  Bide 
h\  side  with  the  material  under  examination. 


<>n  the  limitation*  oj  Gram'*  method  m  relationship  tn  ttu 
of  gonorrhoea. 

It  desen es  note  :  — 
(a)  Thai  Gram-positive  organisms  when  taken  up  and  digested  bj 
leucocytes  m.i\   lose  theii  Gcam-poM  ;  tei 

I'll. n    iv   than   one  observe!    has   noted,   in   case: 

gonorrhoea   in  which  the  material  is  such  thai  ■<  satisfacl 
til  11 1  is  difficult  to  obtain,  that  organisms  determined  bj  cti 
to  be  gonococci  retain  the  violet  stain  with  unusual  obsti 
.mil  uppear  thus  bo  be  Gram-positive, 
That   the  stain  ;t-  such  does  not  distinguish   between  (rouot 
and    othei    <ir.nn  but     non-pathogenic    < I i | >  1 » •- 

which    1 1 1  a  \    be    preseni    in    both    male   and    female    genito- 
111  in  11  j   t racts. 

The  Committee  are  ol  opinion  that  these  limitations  do  not  seriouslj 

affecl   the  diagnosis  ol   il ne  order  ol  cases  in  which,   in  theii    view, 

diagnosis  by  microscopical  examination  alone  gives  consistent  results, 
namely  the  active  acute  cases  ol  the  disease;  and  that  with  the  figures 
provided  in  Plate  I.  the  danger  <>t  confusion  with  other  actual  or 
apparent  G  ms  1-  reduced  to  a  minimum 

III      Tin  Cultivation  oi    mi  Go> trs. 

Since    ;  In     irou 1 '  11-    was    tii-t    successfully    cultivated    bj     Bumm 

in  1886  main  different  media  have  been  devised  for  the  culture 
nt    tlii-    in..  1         numbers    and    diversitj    ol    the    media 

employed  appear   to  be  an   index  ol    the   difficulty    ol  cultivating   the 
nt   .mil   the  dissatisfaction   which    the   various  authoi 


11  in  the  proportion  of 

I  Krin 

1.000  • 

■  id  ... 
If   tin-   U-   found 
•mpli 


with  the  media  devised  by  others.  Possiblj  this  dissatisfaction  j 
due  tn  the  fact  <>t  different  strain*  of  gonococci  varying  it 
adaptability   to  an  existence  <ni  artificial  media.       More  probablj    it   i- 

due  i"  the  i"i<m  from  the  various  authors'  descriptions  of  details  oi 

preparation  which  are  apparently  unimportant,  with  'In-  result  that 
the  copies  have  been  less  successful  than  the  originals, 
example,  the  influence  ol  over-heating  the  medium  designed  for  the 
growth  d)  tin-  gonococcus  seems  rarelj  to  bave  been  mentioned,  though 
i  bas  proved  to  be  a  factoi  oi  considerable  importance,  an  over- 
heated medium  producing  a  growth  which  is  considerably  feebler  than 
one  which  has  l»'<-n  sterilised  with  the  minimum  ol 

I  In-   various   media   which   bave   been   devised    for   the   growth   ol  the 
1 1 1 ;  i  %  be  divided  into  i  bree  -  :  — 

Those    which    contain    human    blood,    blood-serum,    or 
exudates,  such  as  ascitic,  pleuritic,  or  hydrocele  fluid. 

i /i  i  Those  containing  animal  blood-serum. 

(c)  Those  which  contain  none  of  tl but,  in  their  place,  artifii 

prepared  em  iching  -u ti-i  n  utes. 

Media    which    contain    human    I>1 1    serum    undoubtedly     gi   i 

best    results,    and    serum    derived     from    shed    blood    is    bettet 

exudates,  the  latter  being  .  i  j  >  t  to  vary  in  their  constitution  and 
prove  disappointing.  Animal  serum  is  often  good,  thai  <>t  horse,  pig 
rabbit    and    guinea-pig    being    perhaps    the    most     successful,    bul    the 

'  iilal    action    ol   sera    <l«-ii \ ••<!    from    the    *ai pecies   <>t    animal 

varies,    and   this   has   been    found    1>\    some    workers   to    be 
variability  in  the  media  prepared   from   them.     <»t  the  artificially    pre- 
pared enriching  substitutes,   mant    have   recentlj    been    prepared   which 

—  t ill  iii  t he  iMil.it inn  ami  sub-culture  oi  tl" 
coccus.      It  is  true  thai  the  growth  obtained  <m  them  may  no!  be  - 

.1-  some  which  may  occasionally  I btained  on  media  o 

but  they  are  no!  so  im  • 
routine  work. 

In   consequence  of   the  diversity    ol   opinions  as   to   the  best   culture 
medium,  a  series  of  com]  ed  out   by  < 

David  'I'll.. i,,..  i     l,\  \  M  .('..  .it  tl,.    l:  l;       Military  Hospital,  and 

nit-  have  been  communicated   to  the  Comn  Three   media 

proved  themselves  eminently  Thomson's  human  p 

glucose  agar,  (ii)  Cole's  tryptic  hi 1  agar,  and  (iii)  Gordon  and  II 

1 h.i\mLr  been  prepared  by  it* 

d    \\..~   prepared    for  the   cultivation    ol    the 

us,  and  it  i*  quite  probable  that  it  the  reaction  oi  the  medium 

n  ere  made  I  instead  of  >+  1,  it  would  •  value 

The  method  ol  preparing  each  of  thesi  □  Appendia   I 


l  \       Methods  for  the  PBOorcni  i  Focal  Go> il  Ri 

Long  I 

d  been  effe<  ted  « as  hj  obsei 
..i   venereal  indulgence  brought  about  a  return  ol 

been  known   it   has  been   found  that   I  hi  i 

renppeai     in    the    discharge    which    induced.        I  .il    of 

the   iiitl.iiiiin.it i..ii   and   dis<  ; 


10 

brought   about  by  adopting  tin-  principle  which   Koch   introduced  with 
tuberculin.       Ii.   thai  n  which   the  g 

still  present,  bj    inocu  with  ;i  suit- 

able d<  ispension  i 

sei  up  «liic  fa  ompanied  bj  ai 

ested   by    increased   pain   in,   "i  I   i>;irt. 

bj   a  defii 
with  or  u  ithoul  mala 

This   procedure  is  i"  be  ;i> l<  j .i •-.  1   with  caution;  then 
instance,   that,   it   present,  ..   latent   iriti-  c>r  latei 
lighted  up,  with  serious  results. 

An  alternative  and  perhaj  rable  method  < •  t   ind  i 

dischar)  oi  doubtful  urethritis  is  the  introdui 

solution  cii  silver  nitrate  into  the  urethra. 


V.-  srr  Fixation  1 

It    i-    clear    from    the    fort  ■■    that    tin* 

conscientious  examination  oi  a  ca t  ~ii-;>f«i.-.)  chronic  gonorrha 

develop  into  ;i   length;  demanding  repeated  appearance  <>t   the 

For  examination,   and,    what    is   more,   examination   bj 
specialists. 

Ii-   obvious   difficulties    suggest    the   desirabilit  which 

will   more  simply   indicate   the   presence  "t   the  rn   chronic 

b  .ind  in  tliiv  connection  ii  •   to  discus  lement 

•    test. 
During  the  l;«>t  seven  years  -i  techniq 
which  to  a  certain  extent   Fulfils  the  m  bich  is 

mi  gimilar  principles  to  those  "t  the  Wassermann  test.     Liki 
liKiiui  test  it-  technique  is  delicate  and  precisi 
m  must  be  pel  formed  bj  those  «  ith  adi 
methods       h-       Lue  is  so  much  appreciated  in  1 

ai  one  large  hospital  at   least   it   is  now   thi  :    blood 

Bample  obtained  both  l"i  syphilis  and  •■ 
n  method. 
A>   it    i<  little   t- m i>1« .\ <-<l  i    the   mail 

•  down. 
Miillir  and  Oppenheimt  in  A'.  o  tin- 

subjei  t    in    1906.     Thej    st udied 
ployed  as  antigen  a  suspei  Bion  ol      i  ulturi  • 
rnblj   "ii   tl 

I 

and    ' 

hers,   with 

The  Failure 


I 

> 
i 
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technique   was     town   by  Teague  and    I  whose   work   wi 

firmed  and  extended  bj  Wbllstein  and  Watabiki(a),  to  be  due  to  the 
fad  thai  there  exist  numerous  strains  o    i  listincl 

that  cultures  obtained   from  one  case  and  employed   as  antigen   in  the 
complement  fixation  teal  upon  another  clinically  well-defined  case  of  the 
j  Leld   an 

lard  ;i<_r;t i ii - 1   thi<  defed    Schwartz  and    M  L911)   intro- 

duced and  employed  a  polyvalent  antigen,  formed  1>\  pooling 
together  several  cultures  known  to  be  serologically  distinct.  Thej 
found  thai  an*  antigen  composed  oi  Bix  pooled  Btrains  tailed  to  detect 
cases   oi    clinically    deti  -    i  which   were   detected   by   an 

antigen  composed  ol  twelve.     To-d  •  upon  the  market,  provided 

by  a  well  known  American  firm,  an  antigen  containing  all  the  14  strains 
led  and  isolated  by  Torrey.     The  multiplicity  oi   -wain-  required 
to  produce  an  efficienl   gonococcus  antigen   is  a  matter  which  demands 
!  hi  i  her  -i  ndj  . 

Sere   it    should   be  added   thai    blood   serum    from   one  other   < 
only  has  ilni  uonally  affording  a  positivi 

when  tested  with  gonococcus  antigen,  namely,  cerebrospinal  meningi 
and   bere  the  observations  are  coi  The   symptoms  oJ    thi 

diseases  are  so  distinct  thai   if  tl  tion   i1   introduces 

i  d  i  agno  si  8 . 

I        this  test,  as  i Lifted  bj  the  employment  of  a  polyvalent  antigen, 

th.it  has  been  extensively  employed  iii  the  United  States,  so  that  there 
i-  a  considerable  Literature  upon  the  subject,  and  on  the  whole  a  striking 
uniformity  in  the  results  obtained.  Confirmatory  reports  have  been 
published  by  Major  (no?    B  Colonel)  Harrison(()  in  this  counti  > 

bj    <  twerl     '   in  I  anada. 

I  In  Advantages,  Disadvantages  and  lAmitations  of  the  Complement 

Test. 

Tin-   obvious    advantages    oi    1 1 » i  —    indirect    method    oi    diagnos 
thal  :  — 

i.    Ii   requires  no  preparatory    directions  to  the  patienl   or  action  on 

hifl   part. 

ii.   It    ma\    replace   examination    of,  the   genito-urinary 
removal  oi  blood  from  one  ot  the  extremities,  and  may  thus  be  conducted 
without  a  knowledge  on  the  part  ot  the  examinee  as  to  the  nature  ot 
i he  in\ estigation. 

1  I  -:  17, 223.    8 

N  Y  .  L907,  I', 
i ')  \V\i  mum.  ./.  /  I  ; 

''    N  7   8c,  Phila.,  1911,  141,  693  and  1912,  144, 

,.,.!  s.  iiu  uuz,   bid.,  1912,  144, 

■   w  oll»t  in  (190*  :  fixation  betwi  ind  anti- 

mcningot 

Mi  Neil  -i It i  whIi  Plexner'i  anti  mi  ■  -•■rum.  bnt  n 

>  -ii  ii,     i     \  M  i    .     ••  i     •  ■  - 
'  'ommil  pidemic  the  Mrao 

1 
nolikelj 

initc  likelj  that  they  should  main  i  In  i  r 

•  nil      Admit! 
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iii.   Ii  demands  tin-  co-operation  "t  no  Bpe<  ialist  beyond  the  pathi 
iv.   Where  a  positive  result  i-  obtained  the  time  consumed  in  ai 
at  a  diagnosis  i-  ven   much  less  than  that  demanded  by  the  method  ot 

films  and  CultU   ■ 

The  disadvantages  hitherto  reported  are  that:  — 

i.  /f  tently  faili  Antibodies  do  not 

date  in  the  blood  in  sufficient  amount  ti>  bring  about  a  positive 

ii  until  the  disease  ha-  prog d  foi  some 

ii.    Even  where   the  disease   bas  become  chronii 

.1   :n    tin. -i-   cases   in    which    the   « I i  —  -  mained    n.  i 

I  nu  limited  •  rior  urethra  ami  fossa  navicularis 

in    the   mali  results;   in   the   tenia;.  aerallj 

■  I  that  the  reaction  does  not  show  itself  when  I 

fin  im|  tn  the  met  In  a  i.i  vagina,  but  onlj  when  th cvix  uteri  has  bi 

involved,  and  the  disease  has  ascended  t"  the  level  of  the  uterus,  and  this 
-  in  which  the  gonococci  can  be  demonstrated  b  rally. 

iii.   When-   gonococcal    va<  employed   us   a    method   of    cure 

i  h i|.le nt  fixation  test  i-  inadmissible.     (,t  late,  active  treatment 

h\  injection  ot  vaccines  has  become  increasing!}  common. 

iv.    The  lil 1  serum  of  patients  who  have  Keen  treated  with   ■ 

ma\  continue  to  give  the  reai  tion  foi  four  months      Animal  experiments 

leveloped  in  amounts  sufficient  t< 

iction    the\    continue   to   be   produced    foi    some   weel 
cci   have  disappeared    from   the   system.     Thus    I 

found   that    when   the  | of    immunizat ion   nt   animals  against   the 

ii-   i-   suspended   no  change  in   the  complement    fixation 
noticeable  for  ten  days;  at   the  end  nt  this  period  the  antibodies  in  the 
blood  begin  to  he  eliminated  rapidly,  though  thej  persist  foi  somi 
afterwards.     It    follows   from   these  observations  that   posit  i 
ate  obtainable  for  -nine  n  eea  From  a  public  heal  I  h 

|iiiint  nt   view    ii   i-  open  in  question  lmw    far  (hi 
telling  against   the  method,   how   tat   a-  a  distinct  a. I. 
guard. 

\ .  It  may  give  non  Uhh  ,; 

era    nt     111     individuals    tested     bj     eai  h 
serologists.       Ot     these     HI.     fifteen     were     what     the>     r< 
normal    controls,    believed    nevei    in    have    been    infected    w 

line. i.  Onlj     nlie    nt     the     tnlir    lahntalnlie-     reported     all     thl 

e.  two  nt  the  laboratories  reported  one  "t  'he  ositive. 

the  t  mi  ii  1 1  l  n  nml  iw them  positive.    Similar  discrepnm  red  with 

-,•-  u  hn  denied  ' 
servei    ound  all  thes  bsei  i  ei 

n  ith  positive  complen 
Hut  tin  .  ned  bj   tin-  fai  t  that  the  authors 

,■   that    tlw   observers  petent    without    givini 

the  extent  oi  then  experie 
tin-  technique  employed   in  each  ol   the  four  laboratoi  in  the 

status  nt  the  labt  ^dmittedh   even  com] 

i  onsiderabli  '•<    the   method  bi 

d      Tl ;  m.i\  tlui-  he  .in  a  par  with  the  known  dis- 

mnection  with  the  Wassermann  test  when  in 
the  hand-  nt    tlm-e  without   extensive  training  and   experience  in    th.' 
,.t  that  test.     W  •  he  best  An  •  rntories  wh 


i  Chicago  191 1,  18.  U 

102.  ::it 


I  II DMAS  mill  IV 1  •. 

t;  I 
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are  careful  t<>  describe  theii  technique,  agree  with  singular  accord 
in  laying  down  thai  a  positive  complement  fixation  reaction  is  mosl 
reliable,  more  specific  in  fad  than  is  a  positive  Wassermann  test. 
It  is  asserted  that,  contra^  to  whal  is  the  case  in  syphilis,  there  is  no 
aon-gonococcal  infection  in  \\- 1 1  i « •  1 1  the  blood  serum  gives  .1  posil 
act Reference  has  already  been  made  (on  p.  11)  t"  the  case  oi  cere- 
brospinal fever  with  it-  allied  micro-organism.  The  observations  ol 
Thomas,  I  vV.  B<  irdsoll(4)  1 1 1 ; « t  out  of  180  cases  oi  possible  gonorrhoea, 
1  positive  reaction  with  an  antigen  formed  oi  3  strains  oi  Micro- 
nihii ilmli -  has  no  direct  bearing. (a)  What  is  necessary,  and  to 
our  knowledge  has  not  yet  been  afforded,  is  the  demonstration  whether  or 
no  infectious  with  the  Micrococcus  eatarrhalu  afford  positive  reactions 
with  gonococcus  antigens. 

Ii    will   be  seen    from   the  above   thai    while   it    cannot    replace  other 

methods  oi  diagnosis,  the  complement  fixation  test  may,  in  certain  <■■. 

be  the  only  laboratory  mean-  bj  which  a  gonococcal  infection  may  be 
ed.  It  is  most  likelj  to  1"-  oi  value  in  cases  oi  metastatic 
infection  where  direct  demonstration  of  the  gonococcus  may  be  difficult, 
it  not  impossible,  and  it  is  in  these  that  the  highest  proportion  of  positive 
results  is  obtained. 

A-  for  the  Wassermann  reaction,  and  for  the  same  reasons,  thi 

mittee  cai t  at  present  recommend  any  one  standard  method  oi  comple- 

•  cation.     Thej   c 1  most   append   the  methods  oi    four  < 

rs,  each  oi  which  has  been  well  tested,  and  invite  workers  in  this 
country  to  report  their  results  with  one  or  other  method  and  NiiLri."'-t 
hupp"  ements. 

I  immend  that   Buch  steps  be  taken  as  are  necessarj   to  secure 

the  provision  "i  an  official  standardised  polyvalent  antigen.  It  would 
be  an  advantage  it  in  addition  the  polyvalent  gonorrhoea] 
supplied  by  one  oi  other  firm  were  issued  under  Government  control,  i.e., 
Ii  batch  "I  such  antigen  be  tested  officially  and  issued  with  date 
ot  preparation,  Berial  number,  and  certificate  that  it  has  passed  the  official 
t«t. 

Thej   recommend  that  in  tests  made  for  official  returns  the  method  of 
comple nt  fixati im  ployed  1m-  clearlj    stated. 

in'  oi  n|iiniiiii  that  the  laboratories  in  which  gonorrhoea]  comple- 
ment  '  -  are  performed  foi   the  public  services  should 
lather   than    many,    the   Laboratoi  I    t"i    the   performat 
being  ut  ilised  for  this  pui  pose. 

The  fad  that  the  complement  fixation  test  rhoea  has  • 

been  employed   in  Great    Britain,   ma 

possibli  ml  that  reports  upon  this  test 

pathologists  v.  In.  have  I n  thoroughly  trained  in  the  p<  ■  "t  the 

test   and  oi    the  control   observations  In 

it,   it   Bhould   be  placed   up 

I  lull. 


I 
('1    In    f..iir 
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VI .     I'm    Ki  BPnra  ">   B 

departmental   pu 
■  will  keep  ;i  card  iii'i 
•  itIi.im  presenting  themsel  •■-         I 

bould  :it'i 

- 

N'llllllpil 

" 

■ 

|    I 
Cnrilf''i 

/    \|.  • 


■ 

Nature  iating  venereal  .Iim;.*.- 

1 1 

i~  employed 
Clinical  sign*  nn</  symptom* 

\ 

from  (state  uhick  part) 

< 

Complement  fixation. 
■ 
Nature  i 

Final   ri-Mili 

■ 

should    • 
in  the  proper  authority  a  return  <<i  ti  •  btained  at  [< 

In  the  opinion  oi   the  Committee,   ilii-  would  all 
supervision  <>t  the  lab<  ilts  and  ol   the 

periods  not  i'«'  tar  apai  i  to  pel  i 
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It  is  recommended  that  such  returns,  for  cases  of  gonorrhoea,  actual  or 
suspected,  should  be  made  on  the  following  form:  — 

LABORATORY     REPORT     OH     EXAMINATIONS     FOB     GONOCOCCAL 
INFECTIONS 


Quarter  ending. 


A.— Microscopical  Examination  of  Stained  Specimens. 

Sources  of  Specimens. 

of 
Examina- 
tions. 

No.  which 
only. 

No.  which    No.  which 

and  ah* 
other 

Micro-          Micro- 
organisms.  org 

No.  which 

no  Micro- 

at  all. 

Other  p                           p  ; — 

:::::::::::::::::::::::::::::. 

I'.     Cultures.     Medium  usually  employed. 


Mil    Urethra    

PemaJi   I rn  thra   ... 



Bartholin's  i  r  lands 


Complement  Fixation  T. ■-•        U 


■ 


Somber 


' 

~* 

— 

Kumbi  r 


L6 


UPLEMEN  I    I  IXATION    fESTS 


NiimUr 

Number 

S 

- 

irks. 

i 

s 
z 

— 

B 

1 

Other  M- 

\  ■■ 

■  r  : — 

■ 

mplement  fixation  I  u  under 

I  ban  one  beading      I 

in  rather  than   under  one  which 


'/„/.■  / 


/  c 


»        ••      H 

a  #£ 

\ 

1 ,;  $ 

\ 

» 

/   ''%\       ' 

\ 

»'»/ 

-* 

m\ 

.    *" 

& , 

- 

'»      , 

i  *  • 

£::•     J' 


y 


..    "' 


<V 


.'.'•'•' 


% 


/i 


• 
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I.M'l.W  ITION  OF  P]  \  I  B6  I    and  II 

All    r«i|n ••-■■lit    drawings    from    gpnorrhoeal    urethral    smears,    stained    bj  Oram'a 
method  (Jen  en     modification)      M  1 ,000  diameters. 

Plate  1.  ■ 

A.— 81  ontaining  intraoellulai    gonococci,  also  jumc  lying  extra- 

;  ive  and  kidney  shaped. 

B.-   I  imposite  painting   made   up  from    various   urethral  urn 

show  tlio  different  van.  I  |uentlyoccur 

iii  gonorrhoea]  pu  tally  in  chronic  cases.     All  these  secondary 

in  isms  may  occur  within  p  but  more  commonly 

i hey  li>'  es  M<       L  to  ad  fi om  ill"  actual    p<    i 

mens.     Nos.  7  and  8  are  somewhat  diagrammatic.      Nob.   I,  '2.  3  and  5  aro 
the  in'  found. 

I      Pus  cell  iho«  '  Gram-positive.     N        thi      ome  are 

Kinji   partially  digested    in    vacuoles  and   h;« \ «•  i"-t    their  gram-p 

■  li.ii 

2.     P  (Xerosis  type) —  itive. 

8.     Pus  cell   showing   a   Bhorl    Gram-positive  /'  with    pointed   ends, 

indistinguishable  morphologically  from  the  Pneumoeoi 

I      3ho«      a      inula ganisn     b     No     8,    except    that    it    occurs    in    chains, 

toprn 

1 .  ■  ■       •  [t  i     imee  lariout   shapet 

•id  forms;  the  latter  are  uol   kidney-shaped  but  lanceolate. 

P      ••■II  with  a  large  Gram-negative  bacillus. 

Shows  i  In-  /'■,                               •  Etosenthal  (?)  or"  P«  "'I'"  r>nococcus."    It 
i^  weakly  Gram-negatn  the  Gonoeocciu, 

i  rarely  in  the  urethra,  ma amonly  in  oonjunctivitisi 

Shows  a   diphtheroid    bacillus   with  clubbing   and  involution   forms — Gram- 

/'/„/,   // 

1      Shows  an  epithelial  cell  containing  numerous  Qonoi 

containing  many  Staphylococci  and  a  few  diph- 
theroid  bai  illi  i  Xei  ■  rig  : j  pe) 

in  epithelial  cell  taining  diphtheroid  bacilli  (Xerosis  type)  and  a 

I.-- Shov  Gi  sm-positive    Dtploboetflt 
mbling  Pn«um< 
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M-I'I  NDIX   I. 


I  ill-   PREPAH  \l  l<>\  "1    Mlh!  \   I  "l<  GROWTH  OF   i  I! 

oi  the  m*lia  referred  to  in  ti 
namely,  to  (  aptain  Darid  Thomaon  It  \  M  •  to  Lieut.-*  •  M  II  I 
i    M  i.       I!   \  Mi      and    Major    T.   G.   M     Hine,    HA  Mi       and    U     U 

M    |  ■  li.    following  detailed  descriptions  •  ■!   the  i 

i  ion  "I   their  media  :  — 

I         EOMAM    I'l  i-    l  .    I<|  i  i  mm  -  \i.  v><       I  II.  i  m  - 

at  points  in  the  prepare!  ■  •.hum  is  avoidance 

ol  prolonged  beating  in  any  <>i'  the  stag  -*ary. 

A. — Preparoruw  ../  Doitble-strenoiA  .>< 

I         ..  bollock's   bearl   and  out    awaj    .ill   tha  fat      On!   the   heart    in* 

ind  minoe  them.     Weigh  the  mince  and  place  u    in  n   pan   with   as  man; 
.  c.  distilled  water  a.s  there  jr..  grami  B 

stirring  meanwhile   with   ■   glass  r.»l   until   a  temperature  ol 
Keep  at    tins  temperature  for  80  mil  ■■    boiling  point    an.l  kwji 

boiling  for  1"  minnfa  -        n  through  ■  "  strainer  and 

four  thicknesses  of  butter  mnalin,      (S«l  Fig.  1). 


Fio.    1      Btb  LIMING   0»   Mi  m    El 


l<      Prsparatiofl  *>/  Ditodium  Hydros**  I'hmphalr  Sofa  Hon 
|.  unmet  diaodium  hydrogen  phoaphate    Na  ill'o.i  in  "n«<  litre  "i 

r  B  stBon. 

(1  I    M.  tlask    an.l    add    lo   it 

iii  .wjiial  rolun i  tha  diaodium  hydrogen  phoaphate  solution. 
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(2)   Weigh    out    as   Tii ik  h  m<    as   will  maki    a    !    pei 

solution  when  mixed   with  the  whole  of  I   prepared   -is   nnder  (1).     Take 

about    a  quart*  (tract,  heal  I      and,   hi   a   mortar,  mis   it  with 

the  peptone  »o  as  to  mal  ■  paste. 

.'(i    \il'l  this  emulsion  to  the  extract  in  th«'  flash  and  steam  in  the  Iwh  steamer 
for  15  minutes,  in  order  to  complete  the  solution  and  stabilise  its  acidity. 

I>      Preparation  oj   \  itrieni    Igar  from  the  above. 

Weigh   out   sufficient    agar-agar  to  m.ik.-  with    the   amount    of   nutrient  bouillon 
prepared  as  above  a  -i  per  cent,  jelly.     Mix  this  into  a  smooth   pasfa 

rd  of  the  proi  I      3),  which  must   l»e  cold.     Add  the  n 

remainder  ol    thi    nutrient  bouillon   m  the   Mask   and    steam    in   tli<-    6 
until  thi  ssolved.     Tins  should  occupy  not  more  than  -  in  the 

.i-.  ..i  powdered,  and  90  minutes  in  the  case  oi  shredded,  agar. 

1       whip  the  white  of  one  egg  for  i 
>t   the  agar  solution  and   arid   the  froth   to  tin-  latter.      Replace  in  the  steamer  an'i 
tor  .'in  iiuii  n1 


-  FILTlft  MUTO  TULP 


ilter  in  the    U  ha  layei  "i 

b    paper   pulp  laid  B  nnel   ti 1 1 •-<  1   ii 

I  nitration  should  be  as  rapid  ■>-  passible, 

!   long  in   th< 

ly,  using  pin  noiphth.il.  in  ns  the  ind 
I 

sulllt  loll 

:•  plsoe  in  th  •  team  for  30  m 

:  ion   "  ith   in 
.!.•     i.i.r    thi 

I 


Kr..n. 
fill  uji  i  iv  drawn  blood,     i 

■ 

i  i  ii. i:. mi  pUai  trifuge 

'•'  nid   plasma 

contri! 

Foi  84  boon  to  make  sore  the  ri- 
ll I  1.1      i  \  Ml'.  | 

I  •     . 

I»  l"»   ■  ■  i iK  from   ti  in  t»u  prei 

'  '  '  •  ll    (  ' ' >I 1 1 1 1 1 1 T 

I 
inferior    t.  method 

low. 

Ij     in    a 
■ 

i' i.l   (bj    weight)       i 
i.  .-in  rated  1 
with  distilled  water      The  mixture  i^  well  it 

•  •VlT\      I 

i  ,    i  r.  « in.  ■ 

in  i  • 

i  •  . 

amount  ■  I  mih  a 

luol   and   the  reaction   made  less  acid   b)  1"  i«t 

i 
to  be  .  until  « 

portion 

f  methyl    red.     It    ihoold 

I,  dark  oupl 

■ 
Known  •  1 1 1 n   «<•!!   to 

Ugbly  iiiurk.-.l  by  1  !   »  itli  » 

bull       M     •    ■  ■  ■    i 
I  umpt .    As  thi 

-     phenol    phthali   i 
P 

- 

!  iilk    iiiml   i  i 

I 

■ 

I 
n 

- 

■ 
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>\ 

oda  is  added  ■  irlj  neutral  to  litmu.s,  but 

i:i    that  ii    should  Dot  be  alkaline  i<>  this  indicator.    The  fluid  thus 
■   !  ia  known  as  "  Stock  tryptic  l>roth  "  or  "  Tryptamine."(') 

in    /'.•/•'  iiimn  of  the  Agar.-  -To  1  volume- of  the  above  broth  add  2  volumes  of  tap 

water,  and,  if  necessary,  render  the  mixture  distinctly  acid  to  litmus  by  the  cautious 

addition  "i  itrong  hydrochloric  acid.  powdered  or  fibre)  to  make  2  per 

Di       re  by  steaming  and  filter  according  t.i  the  usual  laboratory  procedure. 

To  ever]  ii   the  temper:  i"J  C.  add  50  c.c.  of 

beep's   blond    and   one  egg-white,    well    beaten.     The   addition   of    the 

egg-white  is  found  to  assist  in  the  subsequent  formation  of  the  clot  and  materially 

to    improve   the   final   yield.      The    mixture   should    be   transferred   to   (Krlenmeyerl 

teamed   for  15  to  60  minutes.     The  best  yield   is  obtained  by 

Steaming    in    volumes    not   greater   than    1    litre.     The   bulk  of  the  clot  ran    be   very 

rapidly  removed  bj  straining  through  a  fine  uir.-  sieve,  the  dot  l»-in^  squeezed  by  a 

I    clock   glass.     The   dual  •    ng   through   a 

mat  o?  i    filtering  disc    in   an  ordinary  funnel, 

ng  k.-pt  hot  by  mean-  oi  a  hot  water  tunnel,     iii,   no  account  mutt 

cotton  wool  be  employed. 

The   reaction   is   brought   to   a   hydrogen-ion   con- 
•  •nt  ration  of  Pu=7'6.    The  method  adopted  a  by  Cole  and  Onslow. (*) 

The  ii-  with  the  same  hydrogen-ion  con- 

■  ••  the  same  tone  and  intensity  of  colour  with  certain  special  indicator! 

teal   media  are  generally  coloured,   allowance  must  be  made  for  this 

by  viewing  the  Standard  solution  through  a   layer  of  the  medium  employed.     It  is 

at  to  keep  kb  as  oi  the  indicator  in  the  standard  and 

mt.     The  effect   of   dilution   of   bacteriological   media  on 

the  hydrogen-ion  concentration  is  relatively  slight.     The  tubes  used  for  the  method 

•  it   thin  dear  glass,  of  exactly  the  same  diameter.     The  stand  figured  below 

is  adapted   to  hold  special  test-tubes  having  an  external  diameter  of  five-eighths  of 

in   iiich.(*) 


/*&t&<S- 


■  hold  m\  t.  Ii  .niation. 


In  thi  ribed  tl mpariaon  is  made  with  tubes  containing  phosphate 

solution         P  •ml  7  7,  n  being  desired  to  obtain  a  tint  intermediate  between 

i    tingle    tul nt. lining    a    phosphate   solution    of    I'i,    i 

!»•  ••in |  ome  preferring  thi 

0  limiting  tubes. 

I   by  adding  standard  m  A 
,i  sndard  solui  te  (KM,  PO 

D  .    in  distilled   wal 

p  t..  1  litre 


( ' )    A  1 

I       Ion) 

i 

Itaird  .\ 
I         I  ■  -  ri  l 


iilutiiig    a. 
.utli    i<iiir    I 

u ned   cy 

dilute  with 
i  and  dilute  with  distilled  water  t..  a  -  • 

mm    phoapl  I 

i  and  dilute  with  d 

phenol-aulphone-phthalein  (' 

1  ii.  sum- 

:  the  dilute  u 

Int..  tube  1 1 1   in.  I' 

I*       • 
phem  ! 

■ 
Men     ■  ■    •        '  :;■    10  c.i     of  the  hoi    igar  in 
nn\  well      Before  ii  into  tube  (S)  and  add  1  i  ■    •  •!"  phenol 

■ 
mixing  well  by  closing  with  the  thumb  and  inverting  t».>    ir  thro 
If  a  inn  r.liir  ■  reliable  tin-  titral 

pipette  graduated   in    1    LOOtha  i  c      Continue  the  additi  ntil  tin- 

oolour  tint  seen  by  holding  the  bos  t..  the  light  and  viewing  tl  N 

\  N  -.  ..lllllH' 

of  distilled  wal  the  purpo  ■  I  ■  ■•  p  the 

indii  it-  i    ent ration.     Cont ii 

until  the  tinl  seen  through  Y  i~  intermediate  between  those  seen  through  X 

titration   pi 
general!  at    intervals   by   immersing  thi 

unt  of  N/5  the 

Mil      OJ      11.    II 

I  the  whole  ">.ll  n 
.■    i  eady  t..  be  t  ubed  and 
■■.■nt  method  of  steaming  f..i  15  minut< 
i  be  done   bj 

.    to    10  lb    ; 

I  ... 

must   be  im  abated  I 

B      i 

I  •  tine  ii  v 

an  li<" 
well  bj 

\ 
P 

Siphon  "if  tli<'  clear  fl 
i 

■it    lir..tli    obl 

P 

v  pi   tli.it   in  tub. 

•I      Wltll 

•  ■  ■    until  the  I 

I  l: 

I    . 


that  seen   through   X   and   '/.      In   this  case  the   volume  of   water  that   hat   to   be 
added  to  1 1  i  and  (5)  is  the 

I  •        0  I   ■  '■    of   N   'Jij  alkali   required   foi    the  5  c.c.  oi   broth,  Hi 

normal  soda  is  added  foi    LOO  c.c    of  broth.     Sterilise  by  steaming  oi  autocl 
bed  above. 
This  medium  is  mainly  a  rmentation  reaction!      G  maltose 

and   sucrose   are  employed    in    1    per  i  t  rat  ion.      The   best    indicator   is 

Jphone-phthalein,    I  c.c    of  a  ,;  I     ablution  being  added  I 

lm>  i  c.  ol  tin.  sugar  broth. 

'        / I ■    Preparation  of  Tryptai  Broth. 

H  ii  (milt)      Mime  the  pulp  and  weigh. 

For  every   LOO  emu    oi   pulp  take  300  I   and  9  ^rm-,  ol  gelatine      lh- 

golve  the  gelatine  in  the  C.  and  add  it  to  the  pulp.     Incubate 

it    .'(7     (        For  .  I  D    add   20  o  c. 

of  defibi  I  ery   500  c.c.   "t    the 

fine   wire   rii 
nd  measun       l>  il  one  "i  the  pancreatic  extracts 

mentioned  above.     Place  the  mixture  in  a  tall  cylinder  and  allow  to  stand 
tempei  Siphon  "ii  the  clear  Buid  .'uni  n  •        n        I  ■  ■  ■  •  i      1 1 m i  c.c. 

add  50  i  c    ol   tryptamine  broth.     Adjust  the  reaction  to  P       '  ■     ■     described  inr 
the   I   B.E    broth.     Tube  and  sterilise  by  the  intermittent  method. 

aration  of  Tryptamini  -S]  • 

■  ■  tryptamine-blood-extract   agar,  ;i>  described  above,  except   thai    - 
igar  is  employed.     Adjust  the  reaction  to  P  cribed  in  A  (iv). 

of  this  add   lim  c.c.  nt  the  tryptamine-spleen-broth,  also  adji 

I'  •        i  ibe  and  stei  ilise 

III      Tbvpbixizbd   Pba-Extbaci    Voah   ("Tbypacab'  i   (Gobdos  iwd   Hinb). 
1       /',  i  partition  of  Salini    Pi  ■   I 
Take  LOO  grammes  of  peaflour (Pearce  Duff's)  and  add  i  litre  ..t  distilled  water  with 
nines  ol  -alt.     Mix  and  steam  for  balf-an-hour,  Btirring  occasionally.     Allow 
to  settle  and  Alter,  then  sterilise  and  label  "  Salim    P<      I      i  ict."     This  pea-flour 
extract  should   preferably  !»•  freshly   made  for  '        filtering 

should  I"-  done  throu        in  Ei        |  Chardin's  filter  paper,  which  may  be 

from   Mi     rs    Baird  &  Tatlock;  ordinary  filter  p  !  musl  not  be 

I  in-  quality  of   the  peaflour   ii  portanoe.      I  'nay    l»> 

adding  one  drop  ol  oonoentrated   UNO      rhen    ■  i-  >.\   precipitate  forms 
vi  Ii i< -Ii  should  dissolve  in  •■■  ■  I  ■  rj   muoba 

be  onl]   real  growth  "  when  the  extract   is  made  up  «ith 

ih«'  medium. 

'     ./i   Of  Tl n/ps  /his) 

Tab 

I    li     oh    hall     kiln      add    I     litre    of    water     and    mak.'    d 
l\i  HI      Jul  ioi        II'  i     thit     lov.  Ij 
i      "I   to  .'17     C.   and   add    I  i  Allen 

A    Banbury's)   and   keep  it   at   87     C    for   ■<  I        trypsin   pre] 

mentioned  should  I-  When 

pept< in   the  following  manner:     Taki 

.,i    hi"!  h.    add   il    I    i    •  ;  I        -  '  I  I  'id    then    add 

OH  pinl      olour   indicates   that    trypsinisation    i 

bluish-purple  shade  thai  it  is  inoomplel         I  •  oder  slightrj  acid  to  Liti 

glacial  owlj  to  the  boil   for  a  quarter  of  an  hour       I 

_dit    in  a  cool   place  and  siphon  "IF  the  clear  Liquid   in  the  a 

Ms    and    i  ii    no!    t..    be 
1  ana  hour  on  •  lays     The  i  ■ 

i  alkalis  must  !>••  carefully  made,  little  by  little,  s.i  that  there 
shall  be  ii"  ■  her. 

:t    up  .small    » ith 

i.  or  enamel  pail  and  wash  twice  quickly  in   s  Di      •  I 

add  »  iter  just  I 

and  laavs  fot  a  ipiart.i   ol   m  DOUI         Pour  "If  the  liquid   SI 

five  til  sure  that  all  ully. 


II     I . 

ill  nun   chloride  [kt  1  i t r. 

ii.  in    t«'   <liv^,|\t.   the   ■ 

N 

in  diluted  •  er  with         \ 

ntholphthaleii 

tin-    median 
..i   the  indicator  at  .1  time  on  a  white  tile  till  tl>-  bluish- 

■ 

the    1'i'ini    to 
which   tl 

bhalein  and  acid  to  phenolphthalein.    Cool  t<>  60°  C, 

■ 

hours).      K  ■'■  1  !i.irilin'.s 

tdd   to  tin'   •  of   the 

meditun  must 
rig,  which  al 

•  e  •  nltiv.it i<>n  of  both  thi 
\o  add  - 
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ur  work  we  have  used  both  the  antiaheep  and  antihumai 
mil    h.r.  lown    in    tln>  well-known    w 

■yphilia,    and    in    Noguchi'a    modification    of    the     w 

.iv  1i1.1t  in  employing  the  antihuman  oystem  we  have  n ■■- 
1  I  ■  pi  apai  it  ii  n  and  tn  1  al  ion  of  th< 
complement,  and   red   bloi  naion   for  the  two 

quently  doscribed  that  we  do  not  think  to  entei  inl 

I     In   the  preparation  of   the 

d    Thalmann'* 

■ 

dine  waa   thi  1 
temperatun 
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opernatant  fluid  a  in  a  tightly  corked 

sterile  bottle,  a  capillary  drop  oi   lyaol   being  adde  I  ins  was 

placed  in  the  ice  chest  until  required 

km, -lit    experiences   have   led    i  y   a    better   antigen 

in i !_; li t   be  obtained  by  allowing  tin-  suspension  oi  cocci  in  the  saline  I 

hours   without   shaking,    at    a    temperature   ol    about    37°    ('.,    as   a    more 
thorough  extraction  seenu  to  take  pi  ing. 

Poi  the  titration  cf  the  antigen  we  hs  I  rol  either  the  serum 

of  a  patient  who  bac  I  orrey's 

antigoni  as  prepared  by  Parke    I1  •  ium  from  an 

annual    which   ha-    been   immunized    against    many   differ* 

The  quantity  oi   antigen   to   I"-  used   is  the  quantity   thai    «ili  completely   inhibit 
Ii.iiukI'.  sponsion  ol    red   blood   ceils   in   the   presence  of  definite 

quantities  of   positive   -•■rum   and  complement;    provided   that   double 

ith  complete  baa lysi  rmal  serum  and 

comple at.     Our  daily  routine  is  as  follow 

1.    Titration   of   II  ■    ■  lautity  of   red   blood   cell 

quantity  ol  an  ami  known  hemolytic  strength,   the  object 

etermine  the  exact   complement 

if  tin.  exai  •   quantitiec  i  lenient 

t<>  be  used   is  of  thi  mportanoe   il  ind    reliable  result! 

I lit  ■ 

er This  procedure  gives  us  known 

ties  "t  anil. ptor,  complement,  antigen,  and  red  blood  cell  suspension. 

The  technii I  the  day  may  be  graphically  depicted    i 

■heep  ha  tive 


Patient's 
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■ 

■lr.iun    from    the   \em    of    the    I 

■    am  withdrawn.      I 

■ 

CultUl  <-   fliiiil   ilext 

distilled   « 

■ 

is    then     I 
■  d  tul>e>  and  plai  <~l  in   ■ 
for   half   an    hour.     It    i.-.    kept    in    ■   warm    place 

then   oentr 
fluid   withdrawn 

lamination. 
■ 

necessary  to  < 
!\    .mil   1^    ! 

•  ule,    w  Inn 
their  pi  •  ntly. 

■ 
idtal   q 

I 

I  .         .  .11    ihif. 

in   has 

led   in    the    titration.     In    th. 

I    ,  i 

1  II  in  i\  v.  \l         VII 

Amboceptor         ...     1  unit  in  • 

!:l I  Cell*  ... 

\ 

1 

\\     | 

line  with    1 
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■ 

1  II  Ml  iv  V  \1         \ll 

t'l.lll 

■ 

■ 
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I.  in  which  case  a  weaker  solution  i-  used.     The  following  table 
•ration:  — 

'I  uh.  -  ...  I  II  III.  IV.  V.         VI.      VII        VIII.        IX 

Antigen, 20 96,  0*05 ex.  0-lac.  0*2oc  0-4cx.  0-6cx.0-8ac.  lex.     l-2cx 
Complement  10  96,  2  units  in  each  tube 
Known   PosJ        2  c.e  in  each  tube. 

—  i-u  in 
Saline         ...  A ■!•  I  to  2  ex.  in  each  tube 

Incubate  in  iratei   bath  al  87' 5°  C.  for  thirty  minutes,  then  add: — 

Amboceptor         ...        ...    '-  unit-  in  each  tube. 

Bed  Bl I  Cells  2  5       ...    U "5  cc.  in  each  tube. 

The  presenci  ii    qualities  1-  determined   bj    the  presence  of  inhibition 

of  bjemolysia,  and  in  a  good  antigen  this  should  be  present  in  the  second  or  third 
tube. 

•  tormina  the  anti-complementary  properties  the  above  test  is  repeated, 
omitting  the  known  positive  -.rum  This  1-  an  important  titration,  and  in  a 
suitable  antigen  hemolysis  should  be  complete  in  the  tube  representing  double  the 
unit  of  antigen  chosen  for  the  test. 

The  routine  usually  followed  each  day  when  tests  are  m 

I.    I  it  rat  ion  of  complement. 

I  it  ration  of  ant 
9     rests  proper,     Bere  three  tubes  are  used     om    ac  a  control  without  antigen 
.mil   the  othei    two   with   different   quantities   oi   antigen.    The   unit   of 
antigen    used    1-  usually  one-half   the  greatest  amount   showing  complete 
aolysia  in    the  anticomplementary    titration.     A  known   positive  and 
.1  known  di  ■•    are  included  in  each  Beries  ol  tests  .1-  additional 

controls. 

ii-    Followinj    i     1  table  0    I  be  test :  — 

Tabes         I.  II  III 

Suspected  Serum  ...  0'2  ex.  in  each  tube, 

Complement  ...  -  units  made  up  t..  0  ">  ox.  in  each  tube. 

Antigen      N 1  unit 

Sal ...        ...  Add  to  make  total  quantity  l*5c.c  in  each  tube 

water  bath  it  87*6    e.o.  for  thirty  minutes  and  then  add:- — 

kmbo  ...    2  units  madi  up  to  U"5  ci ,  in  each  tube. 

r.i.H..K'eii-  •_■  ■;,  .     u-5  e.e.  in  each  tube 

Return  to  water  hath  si  37-6    C  for  tinny  minutes. 

1    .it    the    l.i-t    step   in    the   above    table    tie-    red    cells    may    be    -■ 
synchronously    with  the  Brsl   pan  "i   the  teal   by;   adding  equal  quantities  "i   ambo- 

two  units  made  up  to  f>6  c.c.  with  laline)  ana  red  cells.     The  mixture  is 
inoubated  in  the  water  bath  at  87-6   C    tor  hall  an  hour     One  e.c,  1-  then  added 

tube  and   the  tubes  returned   to  the  iratei    bath.     The  sensitising  of  the 
red  ■•II    has  the  effei  1  oi  hastening  the  reaction. 

The  method  ol  reading  ■>■  Phis  is  done  when  hiemolysis 

ng   positive  ■•  Mists   in  eon 

hibition  "t  hemolysis      P01  diagnostic  purposes  it  1-  doubtful  il  11  1-  wise  <• 
*   report   ol    s  positive   reaction   il   there   1-   less  than   60  per  cent,   inhibition  of 
bjsmolysis,  which  one  would  term  .1  weak  positive  reaction." 
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the  anticomplementary  dose      This   titration  should  be  conducted  and  the  antigen 
standa-i 

In  the  following  table  the  results  of  an  anticomplementary  titration  of  a  gono- 
ntinen  an-  given,  the  approximate  dose  having  been  ascertained  in  previous 

titrations:  — 


.1  ntii  'lit, atiofi   of  a  G 
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Antigen 
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sheep 
A  iiiIm. 
ceptor, 
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Tubes  are  Bhaken  and 
incubated  for  I  hour 
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Comph  te  hssmolysis. 

Complel 

i  !ompl<  te  baem 

Slight      inhibition       of 

h  i  in 

Harked     inhibition    of 
hemolysis. 

Complete  hi  ii. 

li   the  antigen  ii   nen   and   the  anticomplemenl  i  entirely   unknown,  it 

may  be  necessary,  in  making  this  titration,  rent  dilution,  with  higher 

and  low  '  ing  antigen  could  be  used 

in  dose  oi  n  l'  or  0'  1  c.c.  "i  tins  dilution. 

/ .' .    /•■'      Phe  lerum    ihoold  i»    fresh  and  clear,  and  heated  to  66°  C.  fo 

half  hour.     For  each  serai  arranged  in  a  row. 

i             ch  of  1  he   G  I 

serum     0  ;  t In-  fourth  tube  .-  the  serum  control,  and  into 

tins  is  place. I  the  maxim  n  >  but  no  antigen;  1  c.c 

plemenl  diluted  I    '-'  illow  me;  oonl 

I     A  p  rol  with  an  antigono  oi  with  t  patient 

»  In.  reai  ted  positively  on  ision 

9     \  mtrol  with  i  i  ■  healthy  pel 

Itotb  up   with   but    ilie   maximum   d 

'•■)• 
:i     I  hi  the   fourth 

honld   show    complete  hemolysis 
and  thereby   indicate  thai  the  serum  was  do)  anti 

1     Thl  '  rol  at   tin  ■  i  and     ompli 

I 
I  -ion. 

■    up  to 
T,d  incubated  37     <      in  the 
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amboceptor  and   I  ■  pension  are  addi  i  •■    each  tul 
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n.'t  c.c    in   the    erum  control   tube,   after  the  w 

■ 


ployed  for  purpon  ■ 

•    method  ii  lest  deairable  then  the  pn 

'.     illllirult     to      ■ 

1  erum  is  diluted   I   :   II 

.  nsion  and 

n    dOM 
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ni   ililu-  i   mlution   ii 

I    in   ninkin^  the   I 
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•    •      m  control.     The  other  controls,  general  technio,  and 


I\  ilni 

I  new  method  aique   for  the 

Complemenl 

in   David  Thomson    R.  \.\l  <  .     M.B 

lod  enough  to  nmunicate  for   the   purposes  ol  Honing 

preliminary  descripl  •    new   methods.     J I  i - —  work  waa  carried  out  in  the 

ry   of    tli"   Military  Hospital,    R  ndon     8  vv 

direction  of  Colonel    I.    W.   Harrison,    D.8.0      C.H.P. 

■  Inh  iplement  deviation  test    in  gonorrhoea   is  destined  to  be 

It  is  well  known  that  it  is  extremely  difficult  to  determine, 

bj   clinical   and  microscopic   methods,  when   a  patienl    1-   definitely  cured  "t    t h; - 

I  his   i    .    ;  a  ol   women,  and  H    i-    i    i 

tibilitj   "-I   ;t  |ili\  ician  to  state  t } i ; i t  b  given  on      The  tesl 

nil!  oome  to  I  sine  in  this  respect.     It  will  prove  a  gi  of  help 

iml  will  aid  considerably  in  the  differential  '   many 

obscure  casei  of   j'. nit  disease. 

which  '"/  to  thi    new  method  of  preparing  N 

."   which  autolyses  or   breaks  up  very  readily.     For  this 
vaccine  of  the  01  eep  well,  but  rapidly  disintegrates  and 

eventually  becomes  an  autolysate.     An  investigation  was  carried  out  with  a  view  to 
finding  the  cause  "t   this  autolysis,   ^>  that  a   more  stable   vao  be  pre- 

pared.     I   eventually   ascertained   that   weak   acids  prevented   autolysis,    but  that 
weah  alkalis  increased  it.     In  consequence  we  now  put  oj 

acid    solution   by    using    0-6    per   cent,    ami    sodium    j>Ii< > - f  '  rdinary 

saline.     In  the  ooui  h   I  found  that  the  gonocoo  u-  was  extremely 

loluble  in   alkali,    -<i   much  so,  that  if  a  profuse  growth   of  the  iken   up 

N         X 
with  beads  in  an    ,n  "r  .      solution  of  sodium  hydrate,  a  clear  solution  is  formed 

almost  in  tantaneously.  It  sufficient  acid  be  added  to  this  alkaline  solution  to 
render  it  acid,  •  white  precipitate  is  immediately  formed,  which  I  take  to  l>e  a 
precipitate  of  fatty  acids.  Bo  it  would  appear  that  the  gonoc< 
■  i  .1  fatty  substance,  which  is  immediately  saponified  by  the  addition  of  an  alkali. 
The  meningococcus  is  similarly  soluble  in  alkali  hut  apparently  not  quite  bo  soluble 
.is  the  gonococcus  and  a  faint  milky  tint  is  left  in  the  solution.  A  strain  of 
micrococcus  oatarrhalia  on  the  other  hand  is  not  soluble  in  alkali. 

opaque  white  emulsion  remains  after  shaking  up  a  growth  of  this  organism 

li    seems  to  me   thai   thi  -I   method   of 

distinguishing  betwe<  n  thi  -«•  three  alii  niams. 

U  -  i  olonel  Harris 

to  work    up   the   complemenl    deviation    test   tor   gonorrhoea.       He  had 
ordinary  gonoi  en  with  successful   results  in  1914 

iployed  at   lii-t  our  stock   vaccine  and  found  tha 
■.  hen  used   in  out   1|K|  millioi  ntrated 

too   anl  Hon  plemente  ry  for  use.    1 
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• 
the   bl I    •■ 

(1)  Prepan  iich  that    ' 

null  1     inch    in 

i      alsion  in  0-6  I  '■  irbolio 

- 

I 

-  that    »  hit :  r  half 

I  indard 

1  lium  by d rati 

i  lie  ol   itmn     «  ill 

idd  ,'n  hydi 

\\ 
I 


I 

••■;•    well 
■.iiu.« 
■ 

■ 
:i    will 

>nd  are 

- 
Veil    :i«    Willi    a    1:  the    IS 

- 

I 

Ij      Ultll 

kindly  ' '  Bine,  R.A. M.I 

wilh   a 

1 

•;i[>oiini| 

■ 
.1  antigenicaliy,  u»d  Mra  •rhiol 
re  that   a   definit 

I  I    .       i  i  li. 

■ 

bod    investigated    by    Dre,   Griffith 

I  ■  ' 

■ 

r  t--n  iiiinui- 

lilllted    1    ii  !   in  th«> 

i 

- :  — 


' 

1 

1 

1 

1 

1 

1 

1 

1 

1 

[00 

11" 

■  .  I 

■ 

I  \    I     I 

to  D 

i  •   \ 

D 

■ 


16    minuti  iIk-    I)    should    show     complete    hmna 

1 1  ;i-ni«.i\  - 1-  in  A.  B  and  I  on.     Nfo  htBmolysis  in 

L,  B  and  C  indies  S  e  u   !i<-at.-. 

An  an1  tun  but  an  equivalent  amount  oi  Baline  ami 
2i  M.H.D  •        bsorbs  a  com  mooirl  of  com- 
plement during  the  1""^   p<  I  acticable 
to  use  the  limn  fixation   method  in  t!i><  prooat    •  i   standardising   tin 
■inoe  the  oomplemeii                     •  from  daj    today,     Known  positive  and  n< 

ild  always  be  included  in  the  series,  and  1  in  the  event 
ag  mi  atisfai 

The  results  obtaim  mi  ;his  h  dm  .  no  doubt,  to  the 

eriority   of   the   lung   method   of 

iouslj  15  po 
i  ated  and  un 
was   positive   322   times.     In   addition    i«.   th  <•(    clinical! 

gonorrhi  -  syphilis, 

i  ied,  gave  a  ]  ction.     In  thi 

il.       In    i_i. >  i 
i  i    could    clearly    be   excluded    except     in    cerebri 

■ml  cultural  bich  hail 

■   shortly 
aftei  \. 

plying  me  with  cs 

I.    ]  pecially  Lndi 

Colon  il  .  -  .  .  •  ,,js  vrork,    - 

technique  which  hi 

I!  \rn  -'.\  ,    L.   W.   (1914)  ' 

TllOM  -os.     I  I      i  I 


35 
No.    ::.     METHODS    FOB    THE    DETECTION    OF    BPIROCHAETES 


CONTENT8. 

PACE. 

35 
I.    I  lemonstration  of   the  Spiro  haeti  iO 

1    Dark  Ground  Illumination 

■    Stained  Films  44 

5    Indian  Ink  and  Congo  Red  Methods  45 

i    Silver  Nitrate  Methods  45 

I       soil  Chancre  and  Balanitis  47 

Appendi      I  ng  Power  of  the  Microscope       47 

Appendi)  II      The  Nomenclature  of  the  Spirochaett  of  Syphilis  47 


The  Committel  in  their  I i r -. t  report  dealt  with  the  diagnosis  ol  syphilis 
by  means  ol  the  Wassermann  rest,  liny  have  now  brought  together  the 
conclusions  reached  .is  to  the  most  satisfactory  methods  lor  the  micro- 
scopic detection  of  Spironema  pallidum.  I  hey  desire  to  express  their  great 
indebtedness  to  Mr.  J.  Edwin  Barnard,  President  "i  the  Royal  Microsi 
Society,  I <  »r  the  service  which  he  lias  rendered  in  describing  in  detail  the 
technique  ol  dark  ground  illumination.  The  Committee  know  ol  no  such 
authoritative  description  elsewhere,  and  they  have  embodied  ii  in  the  text 
hi  the  Repi 

Inii  much  emphasis  cannot  be  laid  upon  the  importance  <•!  the  detection 
ol  the  Spironema  ^  affording  the  earliest  means  of  diagnosis  ol  syphilis, 
and  this  at  a  [»ri< wl  when  clinical!)  it  is  not  possible  iii  arrive  otherwise  at 
a  definite  decision.  Treatment  undertaken  in  the  early  primary  stage  is  rela- 
tively simple  and  assured,  and  is  a  matter  of  weeks;  alter  the  infection  has 
become  generalised,  with  development  of  a  positive  Wassermann  reaction  <>r 
secondary  lesions,  it  is  prolonged,  uncertain  and  a  matter  of  months.  It  is 
bad  practice  to  defer  diagnosis  and  treatment  until  the  typical  Hunterian 
i  has  developed.  The  duty  <>f  the  medical  man  is  to  suspect  the 
syphilitic  nature  "i  every  localised  lesion  upon  the  organs  ol  generation, 
however  small  and  atypical,  and  to  remember  that  a  simple  papule  with 
tendency  ti>  ulcerate  may  show  itself  even  within  a  few  days  after  infection 
with  syphilis.  //  should  be  the  routine  practice  /■■  examine  every  such  erup- 
tion for  tpirochaetes,  and  if  these  are  not  found  at  first,  examination  should* 
In  repeated  on  subst  qui  nl  o<  i  asions.      The  must  reliable  methods 

simple  and  expeditious  thai  there  utilise 

them. 

I      Collection  ■  >i    Mati  ri  w  . 

I  In-  methods  about  to  i»   detailed  are  specially  applicable  to  superficial 

I  he)  m  i\  also  be  used  foi  examination  ol  the  juices  of  solid  organs. 

In  obtain  t^i « «l  results  it  is,  in  the  lirst  plao  rj   to  employ  not 

taminated  liquid  whu  Ii  has  collet  ted  "><  the  surface,  hut  fluid  freshly 

,il  from  the  tissue  "I  the  lesion. 
I  hi  .  ss  1^  diminished  h\   an\   previous  local  antiseptic 

treatment  ol   the-  lesion.       It   am    siieh   treatment   has  been  applied  the   material 

is  to  be  obtained  from  tin  deepest  portion  ol  the  lesion,  or  by  puncture,  with 
a  syi  inge,  ol  the  m  grland. 


> 

IOC  all  Ihf  iiirnil«t 
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Further,  it  has  to  1m-  borne  in  mind  thai  salvarsan  and  its  substitutes 
introduced  intravenous!)  in  the  propel  dose  have  ..  ver)  rapid  action  upon 
the  spirt*  haetes.  Within  four  hour?,  the  majorit)  ol  those  present 
cutaneous  lesion  ma)  I*-  dead  and  dying,  and  have  losl  their  characteristic 
n,m  curvature.  Microscopical  diagnosis  must  therefore  be  made  prior  to 
arsenical  treatment. 

Diki i  no 
-  uperficial  lesions. 
i.  Cleanse  the  sore  or  the  surface  of  the  lesion  of    all   debris  with  a 

tton  wool  moistened  with  saline  <>i  tap  water. 
j.   Squeeze  the  son  firml)  (preferably  ilii-  is  done  b)  the  patient  him- 
self)  until  drops  ol  serum  are  expressed  on  the  surface;  <>r  the 
sore  ma)  be  lightl)  -.<  raped  with  tin-  edge  of  a  spud  <>r  scarifier, 
i.   If  bleeding  has  been  caused  l>\  tin-  manipulation  or  cleaning  of  the 
i  i-  necessary  to  wait  until  it  has  stopped  before  collecting 
tin-  sample,  a-  the  pn  blood    lessens    tin-    chai 

finding  tin-  spirochaetes. 
I     rake  up  tin-  scrum  in  a  pipetti  drawn  out  to  .i  capillar! 

end:  it  is  sufficient  merel)    i"  place  the  end  "i  t ti«-  pipe) 
tin-  exuded  scrum,  when    it    will    In-    drawn    in    b)    capillar) 
attraction. 

../  the  mouth. 
Lesions  oi  ilu  mouth  .ne  dealt  with  on  the  principles  outlined  above, 
It  is  important  to  avoid  the  inclusion  ol  ^:il n  .<  in  tin-  specimen 
as  tins  ma\  contain  spirochaetes  which  are  difficult  to  dis- 
tinguish from  Spironema  pallidum.  The  specimen  n 
removed  from  the  tonsillai  region,  after  scraping,  with  the 
h<<!|)  ot  .i  capillai \  pipt 

-  ■  in  lesions. 
Papules.      The  superfu  ial  layers  ol  epithelium  arc  removed  l>\  s,  raping 
with  a  scarifier,  and  squeezing  ot  dry-cupping  the  papule 

Macules.  rhese  ma)  be  examined  l>\  the  application  ol  a  blistei 
about  the  size  ot  .,  threepenny-bit,  removal  ol  the  blister  rlmd 
and  examination  ol  the  serum  expressed  from  the  raw  n 

(d)  Lymph  Glands. 

I  i\  the  gland  so  that  it  bulges  out  the  •.km.  Run  a  fair!)  stout  hollow 
needle  ol  about  >'•>  gauge  into  the  centre  ol   the  gland  from  one 

pole.       Iii|c.t    into    the    gland    alunit    live    minims   ol    Sterile    s.ilt 
solution    (O.85    pet    cent. I    with    a    Inpodcimu     syringe    whuh    tit  ~ 

the     n< .  .11.         Massage      the     gland,     lit      th<      syring 
the  needle,  and  appl)   suction  with  the  piston      Withdraw   the 
needle    with    the    syringe   attached    ami    force    the    ..-j 
material  (which  usuall)   |ust  covers  the  bottom  ol  the  syringi 
on  to  the  surface  ol  ■>  slide.     Collect   into  a  capillar)   tube  h 
the  specimen  has  to  be  sent  to  .1  laboratory 

II      Demonstration  01    mi   Spirochaetes 
1       /».ii(    ground  illumination, 

1  ndoubtedl)  the  ideal  method  fot  demonstrating  the  v  pallidum  is  l.\ 
the  dark  ground  condenser,  Plates  III  .  I\  .  \  illustrate  spirochaetes 
demonstrated  in  this  way,  and  show  the  mum  |*«ints  in  which  s.  pallidum 
•  an   Ik-  distinguished  from    othei    spirochaetes, 

Dm  method    ..i    illuminating   microscopii     objects    known    ., 
ground   illumination      is  ot    English   origin,  but   in    recent     >car»    it    Ins 
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iduced  from  Germany,  and  has  become  a  comparatively 
common  means  «>i  observation.  It  is  interesting  to  note  tliat  an 
immersion  paraboloid  was  designed  by  Edmunds  about   1875,  and  an  example 

d|   the  applii ■  is  to  be  found  in  ihe  collection  ol   historical  instruments  in 

the  possession  <>l  the  Royal  Microscopical  Society.  In  1879  J.  VV.  Stephen- 
son described  a  "  Catoptrjc  Immersion  Illuminator"  (Journal  ol  the  Royal 
Microscopii  Society,  1879,  |>.  37),  which  is  a  complete  anticipation  of  the 
dark-ground  illuminator  introduced  by  Reichert,  and  which  embodies  the 
main  prim  iples  of  the  modern  spherical  surface  dark-ground  illuminators 
which  are  erroneously  regarded  as  of  purely  German  origin,  It  must  b< 
admitted  thai  dark-ground  illumination  has  noi  made  such  headway  as  might 
he  expected  ■  >!  it,  in  \  iew  ol  its  undoubted  merits  and  advantages.  This  is 
perhaps  entirely  due  to  the  fad  that,  at  least  in  medical  circles,  there  has 
been  little  effort  to  master  the  technique  of  the  subject,  simple  though  it  is 
both  in  principle  and  practice.  In  principle  the  method  consists  in  rendering 
a  microscopic  object  sell-luminous,  so  that  no  preliminary  treatment  such 
as  fixing  or  staining  is  necessary,  any  suitable  material  being  examined  in 
the  living  state.  The  conditions  necessary  to  achieve  self-luminosity  are 
ih.it  the  structure  or  organism  should  have  a  refractive  index  differing  sub- 
stantially from  that  of  the  medium  in  which  it  lies,  and  that  it  should  he 
illuminated  in  such  a  manner  that  only  tin-  light  refracted  "J  reflected 
by  the  object  can  reach  the  eye  ol  the  observer.  Under  these  conditions 
greater  visibility  is  secured,  and  the  object  is  seen  as  a  bright  image  'in  a 
dark  ground.  The  appliance  used  to  achieve  this  result  is  sometimes  referred 
to  as  an  "  ultra-microscope,"  but  this  use  of  the  term  is  inaccurate.  The 
term  "ultra-microscopic"  should  only  be  applied  to  thus,-  methods  which 

enable   objects   to   be   made   visible   that    are   bevond    the   limits   ol    resolution   by 

methods  "i  microscopic  observation.      (See  Appendix.)      Ihe  following 

an-  the  essential   parls  ol   an  outfit    loi    dark-ground   illumination: 

The    Microscope.     Any  instrument    suited  to  bacteriological   work   may 

!"■    utilised,    but    it    should     be     provided    with     rack-work     or     lateral      s.revv 

for  adjusting  the  sub-stage  illuminating  apparatus  and  with  centre- 
ing    sereu  s     i,,t     adjusting      the     condenser        (Fig.      1.)       The     mirror 


shnffld     preferably     be     mom  ately      from     the     sub-stage     con- 

so    that     the    light     having     01,  idjusted    in    relation    t" 

ihe  mil  the  position  ol    the  latter  OCCUTS   when   the  sub-Stage 

rack-work  is  moved.      \  mechanical  stage  gives  an  ad  van  rching 

.  s,  but  it  must  In-  oi  such  construction  that  the  sub-stage  illuminator 

■  hi  be  ra<  1  >d  up  until  the  'op  p|  the  lattei  is  level  with  the  stage.      In  other 
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ts  any  instrument  suitable  f«>r  bacti  or    pathological    work 

can  be  utilized.      Even  the  al  ews  from  the  sub 

ma)   be  remedied  b)    hi  ited  to  th<-  mien 

that  the  objective  in  u-«-  maj   l><  the    dark-ground 

illuminator.      I  hi-  arrangement   should  only  be  regarded   as  an  expi 
it  I-  nol 

Objectives.      I    •  ma)  be  anj  of  the  Following  : 

8  mm.  Apochromatic  Dry. 

.}  mm.  Apochromatic  Dry  with  correel  nllar. 

;   mm.    Apochromatic  ()il   Immersion. 
2  mm.  do. 

j  inch  Achromatic. 
i   6th  inch         do. 
i    i. mIi  inch       <1d.         Oil  Immersion. 

1  lu   lenses  here  enumerated  arc  given  in  order  i>i  preference.      It  cannoi 
In    ti...  strong!)    insisted   that,   for  dark-ground   work,   Iwith   from   tl" 
ni  view   ui  optical  theor)     -t  nt  I    ni    practical    experience,  an    oil    immersion 
objective  is  nol  essential.      Foi   instance,   with  the  s  mm.   objective  and  an 
18  compensating   ocular,    spii  be    seen    .mil   diflerentiated    with 

ease  and  certainty.      Ii  this  combination  and  ocular  i-  available, 

nothing  further  i-  necessar)    foi   an  observer  <'i   moderate  experience.     The 
4  mm.  Apochromai  does  nol   need   such  .i   high  though  it   is    quite 

permissible  to  use  it. 

I  In-  numerical  aperture  (N.A.)  ol  anj  ir  the  purpose  in  view 

must  nol  exi  ■  rhe  N.A.  ol  the  -)  mm.    \po.  is  therefore  the  utmost 

permissible,   and   with   most   dark-ground  illuminators,   even     this    aperture 
must  be  reduced.     This  Is  bcsl  achieved    l>>   placing  in  tl» 


object  .  so  thai  the  stop  itsell  i-  almost  in  tact  with  tin    back 

lens.  I  in  funnel  stop  i-  simpl)  a  -hurt  tube  with  .i  constricted  end  which 
drops  into  the  back  ol  the  objective  I'hi-  is  necessan  ti>  reduce  the  V  \ 
of  the  objective  effectively.  \  stop  ol  an)  description,  such,  foi  instance,  .i- 
an  iii-  diaphragm,  which  is  operative  .it  .m\  appreciable  distance  from  thr 
back  lens  ol  the  objective,  i-  useless,  and  should  bt  All    «>il  im- 

mersion objeitives  must   !*•   Fitted  with  a   funnel   slop,   and  in  cases  where 
tin-   i-    nol    a  I  read)    provided    it    can    easil)    U     obtained    from 
Ii    -linulil    l>  ered    thai    the    funnel    stop    must    bi     removed    foi 

j  observational  purposes.  I  lu-  permissible  N  \  is  also  to  some 
extent  limited  by  the  li^ht  source  used.  Relative!)  weak  illuminants  allow 
ni  .i  larger  V  \.  being  utilized,  l>ut  this  point  will  be  further  referred  lo  when 
discussing  the  subject  ol  illumination. 

When  .i  dry  lens  i-  used,  the  principal    adjustment    necessan    i-    tul><- 
\ll  makers  spt  certain  length  ol  tutu    foi   whicl 

i.  usual!)    160  .<r   17..  m  in.,  but  tin-  i-  dependent  on  th>- 
thicknt  glass  u<h  ri.      I  he  tin.  lowed  foi 
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0.15  too.  18  mm.     I!  the  cover  j^lass  is  thicker  than  this,  tube-length  shoulrl 
be  reduced,  ii   thinner  the  tube  must  be  lengthened.     The  effect  of  this  is 
easily  seen,  particularly  with  strong  illuminants  and  high-power  eye  | 
Ii  the  i  ov<  i  glass  is  not  of  tin-  correct  thickness  or  the  tube  length  inaccurate, 
ige  has  a  very   definite  haze  surrounding  it,  which  does  not  entirely 
disappear  even   when  the  object  is  in  focus.     The  remedy  is  to  adjust  the 
tube-length  until  the  image  appears  bright  and  clear  with  no  surrounding 
nebulosity.     This  adjustment   is  quite  easy   to    perform    with    dark-ground 
illumination.      An  alternative  method   Is  to  observe  an)    small   bright   particle 
in   the   field   ol    view.      When   lube-length   is  accurate   this  appears  as  a   dis. 
..i  light  e«|u.il  In  form  and  intensity  whether  the  objective  is  above  or  below 
ii.    focus,  thai  is,  it  i^iMs  in  c>,-  out  ol  focus  with  the  same  appearand    in 
vhichevci   direction  the  fine  adjustment  screw   is  moved.     If  tube-length  is 
ate,  it  has  a  nebulous  or  ni'stv  appearance  in  one  direction.     Il  this 
nebulosity  appears  below  the  Focus,  that  is  when  the  tube  mover,  downwards, 
tube-length   must   be   reduced,      rhe  opposite  conditions    indicate    that    the 
tube  requires  lengthening.     No  objective  ol  poor  quality  is  satisfactory  for 
dark-ground  work,  as  no  method  ol   observation   so  accentuates  faults  or 
eel   correction.     It   is  necessary  tl  make  sure  by  ordinary 

testing  methods,  or  b)  submitting  the  lens  to  .1  competent  observer  that  it 
is  oi  suiln  iently  good  quality  tor  the  purpose  in  view. 

It  is  recognised,  however,  that  in  most  bacteriological  outfits  the  i  12th 
inch  oil  immersion  objective  is  the  only  one  likely  to  be  usable,  few  i  oth 
inch  objectives  being  ol  sufficient!}  good  quality.  Bj  the  use  ot  a  low- 
powei   ocular)     '>oi    < 8)  careful  attention   to  centration,   and   the   provision 

0!  a  suitable  stop,  this  may    1m-   satisfactorily    Utilised   lor  the   purpose  in   view. 

I  list  of  Fellows  "i  Hie  Royal  Microscopical  Society  is  now  being  prc- 
pared,  '<•  whom  reference  may  be  made  for  assistance  in  litis  matter  "r  for 
help  in  setting  n/>  and  adjusting  microscopic  apparatus.  Enquiries  may  be 
addressed  I"  the  Medical  Rest  , i r,  U  Committee  or  t<>  the  Secretary  "f  the 
Royal  Microscopical  Society,    20,    Hanover  Square,    London,    II'. 

(  oncfee  instructions  lor    the    us,-  ot   an)    available  apparatus  may  l>o 

obtained  hum  Mr.  J.    E.  Barnard,   Lecturer  in   Microscopy,    University    ol 

London,  King's  College,  or  demonstrations  may  be  arranged  by  appoint- 
ment. 

. '.  n/.i r v .  11  Vpochromatic  objectives  are  used,  the  ocular  should  be 
ot   the  compensating   type,  otherwise  ordinary    oculars   will   suffice.        Two 

01  11I. us  at   least   should  lie  proi  ided,  a  low-power  one  (circa    ■    4!  lor  adjusting 

.mil    centreing     the    dark-ground     illuminator,     and    a    high    power    one 

(  X  8  to   X    18)   foi    observational    purposes 

am/    Slides.       the   .over    glasses    used    must    be   ol    good 
qiialit)     free    from    blemishes    .  -.       At     the    present     time    tht 

not      e.isv      10     obtain,      but      to      secure      the      Ixst      results      with      anv    save 

immersion  lenses  ,1  covet  k''iss  which  is  free  from  surface  defects 
is  essential.  Examination  ol  the  surface  with  a  low  power 
objective,  sav  a  -•  3  inch,  will  demonstrate  its  suitability  or 
otherwise  ,.|  on,  e  I  he  ^l.iss  siitl.ice  should  be  illuminated  with  incident 
lighl  .it  .in  angle  Ol  about  |>  to  the  normal.  Il  ijross  defects  are  present 
the)     will    at    on,  e    Ii in     ,\   dent.        I  he    slides    should    be    ol    the    thickness 

pecified  b)   the  makci  ol  the  dark-ground  illuminator.     The  limits  .■    . 

should   not   exceed   O.I    mm        Slides   Ol     i    mm.    are    tin-    thinnest    usable,    and 

1.2   mm.    is  about    the   limit    ol    thickness.       When    an   oil-immersion    ob 

is   used,    thickness   ol    ,,  mi    -I.iss   is   unimportant    provided    that    it    is   not    too 

great  foi  tin  object  is  through;  neither  is  it  so  essential  to  ensure 

that    the   cover    glass    is    tree    from    delicts,     .is     manv      ol      these     consist     ot 

larities  in  the  glass  itself,  which  are  not  so  evident  when  the  objective 
is  immersed.     In  important  that  both  slides  and  covers  should 
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:  i^  difficult  to  make  .1  ihii  ration, 

•in  air-bubbles,  "ii  whii  » 

g    sulphuric  . 
a  saturated  •>•  >lut i< m  < » t  bichromate  "t    potash  oi    in     u>  liromic 

',  five  minutes,  the)    sh  ell   washed  in 

running  n  distilled   water,   .md   put   into  alcohol   to  which   .1 

few  di  ig  ammonia  hav<  ■  ■'■      They  n  in  1  lie 

latter  until  n  d  « iping    « 

•  I  n;ili\  el)  .    '  d    V  ith 

nbsolutc  alcohol, 

on.     In  anj  case,  the  _        iuld  In 

•  possibli  .  .1-  in  the  •  » ■ 
on  ili<'  cloth,  some  abrasion  >>l  the 
this  becomes  t\  idenl  i> 

/  h,     Dark-Ground    lllumii 
suitable  for  the  pui |><>m-  in  *  ■ 

\n   immersii  th    \    \ .    1    ;;   to   1.4,    !•• 

which    .1    stn|)   ma)    I*    applied    in    ili<-    sub-Mage    stop 
usuall)   provided 


I    paraboloidal    in 
I  ng-land   1  Irodiu  i  'I  b) 

Zeis 
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(3)     The    splferical    -- 1 ij- I ;< <  *•    reflecting    condenser    h>    introduced    by 
Leitz.     (Fig-.  6.) 


Y 

1 

The  relative  advantages  "i  the  three  types  arc  not  particularly  well 
marked,  as  any  one  may  be  so  used  as  to  produce  a  satisfactory  result. 
In  the  lirst  type,  however,  ii  is  essential  thai  the  condenser  should  be 
one  ol  good  quality  with  a  large  aplanatic  cone,  thai  is,  the  condenser  must 
be   as   free   as   practicable   from  chromatic  or   spherical   aberration.      Such 

Condensers   are    made   l>\    Suilt    or    WatSOn,    and   yield   good    results,    hut    it    is 

imp. . 1 1, mi   to  see  thai  the  .ippli.in.i-    for    carrying    the    stop    is    accurate!) 


- 
i>lio«inn  Path  of  Kays  in  Dart  Ground  Illuminators 
\      Retail  .•(  Stop  in  Achromatic  Condenser 
H      Spherical  Surface   Illuminator. 
raraholonl.il   Illuminator 

-1  to  tin   oplii    .ims.      id,    si/,   ,,i   the  stop  neccssarj    is  dependeni  on 

the    N.A.   oi   th<    objective  used,  l>ut   in   practice   il    is  perhaps  simplest    (•> 

procurt  •  tops  ol   various   sizes  and  t"  us<    the  smallesl  one  which 

Im  dark-ground  effect.     II"  second  type  ol  illuminator  is  rathci  Ixttcr 


:.>r  illuminants  ui  1 .« i ._ ■  h  a.-  an  inverted  ■     cnt  ^.i- 

It  has  the  advantage  thai  d  with  an  iii>  diaphragm,  the 

ys  which  arc  least  refracted  arc  cul 
of]  iir.Ni.        |  lu-  obvious    i  ins  is  that  where  the  illuminanl 

intense  or  tl  •  ither  high,  the  central  rays  . 

d  the  dark-ground  effect    improved.        The  third   type   includes   those 
ent    time,   which   .is   ihey    arc  almost   free 
•     cal  01  chromatii  end  themselves  particularly 

tin    work  in  view,  and  fficult   to  adjust       Thi 

suited   lur  li^l"!    sources  "i    sin. ill   si/<-   and   ol   greatci 
I  his  type  can  now    be  obtained  from  Charles   Baker,  ol    High   Hollx 
|.  Suiit  &  Son,    rottenham  Court  Road,  W. 

Illuminants.     In    man)    respects    the      •  litablc   ilium 

is  the  nuist  important  point  in  dark-ground  work.      I  In.-  one  usually 

■  I  is  a  small  arc  lamp  with  thi  rbon  in  a  horizontal  po 

I  his  lamp  is  supplied  with  small  size  carbons,  mi  that  it  can  In-  run  with 

a  current  ol  about   t  amperes  .> dinar) 

lighting  circuit.     The  horizontal  carbon  d  with  the  posit i   i 

i«n   tin-   main,    tin-   result   being    that    the   p  'iistanl 

m  when  tin  carbon  is  fed  forward  by   the  mechanism  provided  lor  the 
purpose.      I  his   source  ol    lighl    is,   however,   almost    invariably    too 
crvational    purpo 

onsiderable   irradiation,   with   the  result    that    tin     finci 
bei  "UK-  im  isible. 

most  satisfactory  cleclrii    illuminanl    is    that    mad<    by   tin    luliswan 
Company,    known     as     tin      "  Pointolite "     lamp.         In     this     tin.-     lighl 

is  a  sin. ill  sphere  ol  tungsten,  which    by    an    ingenious    meel 
forms    a     tungsten     an  s.i>     idled    bulb, 

lighl    source   '«i    high    intensity    ami    small    a'.  any    optical 

purpose,  where  the  lighl  i>  sufficiently  intense,  it  is  ideal,  as  it  is  ilu  i 
approximation  t"  a  point  source  ol  lighl  at  present  known      I  01  dark-ground 
illumination  oi   blood  or    pus,   it   is  somewhat   100  powerful,   bul   by    inter- 
posing a  pale-blue  coloui  screen,  tin-  light  may  be  subdui  i  \  and 

then  yields  an  exceedingly   l; I  result.      1  In    lamp  is  only    suiti 

tanuous  current,  so  that  it  cannot   Im-  used  where  alternat  ■•       only    is 

available.     Any  electric  lamp  ol  tin-  filament  t\p>    is  nns.  • 
ii  there  is  sufficient  intensity,  the  lighl  soi  ar,  .mt\  the  result- 

ing  image  in  tin-  microscope  sniii  :  it   from  tin    lack  ol    ini 

brilliancy.      If,  however,  such  a  light   source  is  ihc  <>nl\    possible  one,  then 
i       .in     available.      <  »n<     is    :  hi-   small    lamp   ol    tin     pocket    <  \  |»< 
which  '.in  In    obtained    from    Missis.   Hcarson,  which  ids  directly   lx 
the  microscope  sub-stage,  the  mirroi   not  being  used.      Phi 

running,   the  ordinary   <  1 1  \   cells  supplied  commcr- 
cially  not  maintaining  a  constant  *■  g-th  oi  time.      I  In   ■  >i h<  i 

lamp  is  one  oi    tin-   half-watt    type  ol    hki  candle   powci  I 

cd  from  most  dealers  in  any  ply   avnilahli 

tungsten  filament   in  these  is  run  at  a  very   high  ti 
the  luminosity    is  great.      Ii   is  necessary,   however,   to  intcrposi    a   p 

round  l;1.iss  between  the  lamp  and  tin  mirror,  otl 

the  narrow    filament  dins  not  illuminate  the  object  equally    in  all  din 

•  suits  may  be  obtained  with  an  inverted  ini  audi  scent  gas  burner, 
bul  in  general  the  quantity  ol  In; In  available  per  unit  area  ol  tin 
mantle   is   not    sufficiently    high        *  np   ma*    be   made 

'"  do  othci   lighl   is  available,  bul   in   th  iin  ihc 

brilliancy    of    the    lighl    is   not    quite   high    enough  •••i\    results, 

although  the  actual  amount  ol  light  emitted  able, 

in    whii  h    may  -  ithei    with 

ordinary  with     a     higl  burnci 

will     shortly     Ix-     available     and      will      be  from      M 
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II.      I  .     Angus     K     •  o.(     ')l      Wigmore     Street,      London,     VV.        I  Ins 
embodies     a     somewhat     new      bul     very     simple     method.        Ii 
dI  a  specially  madi    incandescent   mantle    which    .yi^cs    an    intense    uniform 
<>t  li^lii  "i   about  5  mm.  across.     It  is  sufficiently  intense  for  seeing 
Spironema  pallidum,  and  for  differentiating  il  from  other  similar  organisms. 

1  he  simplest  method  ol  arranging  the  light  for  use  is  to  set  it  up  al  on< 
end  of  a  board  which  maj  be  about  -•  i  inches  long  b)  <j  or  10  inches  broad. 
In  from  ol  the  1 1 1_; lit  is  placed  the  bull's  eye  or  condensing  lens  (Vide  Figure 
8).  The  position  ol  the  latter  should  be  such  that  the  image  ol  the  radiant  is 
projected  about  7  to  9  inches  from  the  condensing  lens.  I  he  mi<  ro 
then  put  at  the  other  end  ol  the  board,  so  that  tins  image  of  the  radiant  lalls 
exactly  in  the  centre  ol  the  mirror.  ol  type  of  condensing  lens  is 

not  important;  either  the  ordinar)  bull's  eye  01  a  bi-convex  lens,  not* 
» 1 1  j_:  five  inches  in  focal  length,  maj  be  employed.  The  arrangement  <>t  the 
ins  is,  therefore,  thai  the  licdit  is  in  a  position  furthest  from  the 
observer,  the  condensing  lens  being  between  the  light  and  the  microscope. 
I  In-  lens  must  be  placed  with  its  surface  at  r^ln  angles  to  a  line  joining  the 
1  entre  ol  the  illuminanl  « ith  the  centre  ol  the  mil  ros<  ope  mirror.  In  the  case 
ul  paraboloidal  illuminators  it  is  important  to  see  that  the  light  as  projected  is 

pletel)    1 1 ! I j *  1  j_;  the  back  ol  the  1  ondenser,  and  to  ensure  tbal  a  large  image 

oi  the  radiant  is  being  projected  the  bull's  eye  must  be  fairly  close  to  the 

radiant.     With  spherical  surl ers,  the  bull's  eye  mas  be  somewhat 

further  away,  with  the  result  that  a  smaller  image  ol  the  radiant  reaches  the 
mirror.  An  arrangement  to  facilitate  tbe  adjustment  ol  these  subsidiary  parts 
will  also  be  supplied  b)  Messrs.  Angus  &  Co.  in  connection  with  the  new 
source  ol  light.  In  this  the  radiant  and  the  bull's  eye  are  mounted  COrrectl) 
in  ulation  to  each  other.  A  fixed  mirror  is  provided  on  the  base-board  in  such 
a  position  that  ,1  vertical  beam  is  projected  from  the  mirror  surface.  It  is 
then  onlj  ncccssar)  to  removi  tin-  mirror  hum  the  microscope,  and  having 
placed   the   latter   in   a   \ertieal    position,    to  stand    it   central!)    o\er   the   fixed 

m 1  and  satisfactory   illumination  results  without  .my   further  adjustment 

..I    the   subsidiary   apparatus. 

Manipulation.      1  man)    methods    ol     adjusting     dark-ground 

illuminators,  but  the  following  has  the  meril  ol  simplicity,  and  il  earned  out 
with  reasonable  care  is  sufficient!)  correct  for  an)  purpose.  The  illuminanl 
is  liisi  set  up  in  the  inanini  alread)  described  with  its  bull's  eye  condense) 

111   1  i.int  I    illation    to  the   mirror    ol    the   microscope.       No  optical   appli 

put  into  the  microscope  itsell  with  the  exception  ol  a  low-powei  ocular.     The 
light  is  then  directed  up  the  tube  so  that  the  eye  piece  1.  evenl)  and  com- 
plete!) idled  with  light.     That  this  has  been  accomplished  ma)  be  ascertained 
o  ways.     Ii  the  observei  places  his  eye  exact!)  over  the  oculai 

.ind  at  a  distant  e  Ol  from  8  to  n,  inches  from  it,  be  will  see,  il  the  adjustment 
is  coiict.  a  pcrfectl)  even  disc  ol  light  A  more  exact  method  is,  if  the 
illuminanl  is  sufficient!)  powerful,  to  projc*  1  a  disc  ol  light  on  to  the  ceiling  ; 

il   that    is    impracticable      on    to   a    piece   i.l    paper    held    two   or    three    lot    aDOVI 

>pe.     Ii  there  is  an)  lack  ..1  centration,  due  eithei  to  the  beam 
not  bcin-  projected  along  the  upti<    axis  ol  the  microscopi   or  to  the  image 

ol  the  source  ol  light  not  falling  in  the  centre  ol  the  mirror,  it  can  al  on,  , 
rtaincd  and  corrected  b)  manipulation  ol  the  minor  or  alteration  ol 
nion  oi   the  light.        ii   the  board  with  a  fixed    mirror,  as    alrcad) 

used,    it    is    then   onl)    in  cess. ,r\    ),,    shift    the    micros,  ,,p,-     about 
until    satisfactor)     illumination    is    obtained,    that    is,    until    the    beam    pass,  s 

1  'in  1  all  \  up  the  microscope  bod)  tube.     (This  adjustment  having  I  1 
tin    next  step  is  to  slip  the  dark-ground  illuminator  into  the  sub-stagi         TI.m  . 
.1  I. .« -power  objective  in  tin   microscope  and  the  object  on  the  stage,  having 
previous!)  put  .1  larg<   drop  •■  .1  oil  01  glycerine  and  watei  on  the 

top  oi  tin-  dark-ground  illumii  • 'nib   rack  up  the  lattei  so  1: 

undci  side  ol  the  object  slide  1-  immersed  and  is  near!)  in  contact  with  the 
top  of  the  dark-ground  illuminator.      Now  cct  into  view  b)  suitable 

adjustment  ol  the  object  .serving,  it  will  be  seen  that  tin 
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is  il.iii  ght.     B)  means  ol  the  sub-stage  rackwork,  the 

illuminatoi  should  In-  moved  up  oi  down  until  the  small.  • 

ihe  field  ol  view  is  illuminated.     It  will  probabl}  now  Ik.-  found 
thai  the  illuminated  *  J  <  —«    is  not  central,  and  this  must  1"  ■  ■.   by  the 

01   b)   the  lining  i>n  ill.  •    ol  iIh 

il  the  latter  alternativ<    is  adopted.     Under    no    circumstances 
should  the  relation  "i  the  li^; lit  to  the  m  •.  uh  after  the 

preliminary  adjustment    described    has     -  d    out.     An 

i\    n>  ensure  centration   must   be  effected  entire!)    b)    the  centreing 

eithei   "i   1 1 1«    -  lh<    nose-piece.      I  he   highei    powci    dr) 

nr  immersion  objective  which  is  to  be  us.  <l  i"i    searching   puij' 

substituted  lor  the  l<>u  power  one  and  the  object  again  brought  into  view. 

h  ma)  be  found  that  some  want  "i  cent  .  due  to  tlu  optii 

the  objectives  not  i«  lent.      1 1 » i  —  again  may 

h\  tin  \  highei   powei   oculai   maj   m >w   hi    substituted, 

.mil  the  apparatus  should  In  adjustment.     It   should  be  rcmem- 

* -i.il  when  using  .>  drj    lens  any    alteration  ol    tube-length  hi 

ii  different  thicknesses  "t  covei  glass  m  ted,  and  this 

should  Ik-  the  final  operation. 

It  is  will  worth  while  in  procure  .>  simple  micrometei  gauge  and  to  cali- 
bratc  both  before  i.ikmj;  : i ■  t « •  use.      Bj    tlu    use  ol 

such  .i  gauge,  the  trouble  incidental  i<>  correction  b)  means  ol  alteration  ol 
tube-length  is  avoided.  f*besc  can  be  obtained  from  an)  optician,  but  a 
thorough!)  satisfactor)  substitute  is  that   rnadt  ecring  |>ui  p.  ■  • 

sold   h\    mhim    tool  dealers,      rhew    read   t"    i    tooth   ol    a   millimetre   with 
rid    i"    preferable  to  the  cheap  form  <>t  gauge  with  .i  Imi^  level 
.inn  which  is  s,ii<|  foi  optical  purposes,  and  which  is  very  easil)  put  ■ 
adjustment  should  the  arm  be  knocked  oi   bent. 

Vbsoluti  .  Ii  .in  I  mess  is  one  "I  the  in.un  conditions  i"t  successful  manipu- 
lation. 1 1"-  co\i  ■  glasses  and  slides  must  lx-  dealt  with  m  tin  mannci  alrcad) 
described,  .m<l  both  objectives  and  oculars  should  b«  kept  free  from  dust. 
Ii  operations  .ur  carried  out  in  .i  room  where  dust  is  prevalent  then  ii  is 
advisable,  d  .i  dr)  lens  is  used  rot  observational  «oil*.  occasional!)  to  dust 
•  i   id.is„  with  .i  small  camel-haii   brush.      I  his  .  l.iss  ..i   mien 

■  d  nin    in   ,i  room   where   the  light    is  ai   least    subdued. 
Vbsolutc  darkness  is  not  essential,  in  i.n  t  it  is  doubtful  whcthei  it  is  advis- 
thould  the  microscope  l»   plai  i  lighted  window 

■  ■I  in  an)  position  where  a  strong  li^ht  tails  upon  the  eye  ol  the  observei 

Phc  immersion  fluid  used  with  .u\\    illuminatoi    must  l«-  lice   from  an- 
liuhhli  s.      \  method  i>l  avoiding  this  is  in  place  a  large  drop  ol  oil  oi  ^i 
and  watci  on  Ihc  top  surface  ol  the  illuminator.     Also  place  a  small  drop  >>i 
the  fluid  on  the  until  <  side  ol  tin  ob  it  the  illuminatoi  is  low 

.  'itough  down  to  avoid  contact   >>>   the  drops  when  the  slidi    is  placed  on  the 
nil)  raise  the  illuminator  until  the  two  drops  touch     Owing 
to  tin  convi  xit)  ol  the  contact  surfaces  ol  these  drops,  then   is  no  tcndcni  ) 
i"i  aii  to  be  enclosed,  and  the  result  invariabl)  is  that  air-free  immersion  is 
n  d. 

Stained  Films, 

In  the  first   few    years  which  followed  the  discoxcr)   "i   I  hi    S    pallidum 
stained  film  cd  almost  exclusively  for  diagnost'n  purposes       i"he) 

Othci    methods. 

results  it  is  important  in  the  first  place  that  the  moment 
the  film  has  dried  it  bi  proper!)  fixed,  preferabl)  b)  absolute  alcohol,  methyl 
alcohol  oi  "Mm'    acid       1  in   film  should  l»    fixei 

It  is  iln    .  i|  tin    (  ominiiiei    ih.(i  the  Romanowsk)   staining   in 

i (lords  tin    best  results,  more  particular!) 

ng  method,  although  Lcishman's  and  Homer  Wright  «  modifka- 
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lions  .in-  not  far  behind.  I>\  lhe.sc  methods  Spironema  pallidum  i-  coloured 
,i  rose  pink,  while  other  spiroi  ha<  les  .u<-  blue  in  colour. 

Methods. 

(i)  Giemsa's  ordinary  ■  "  long  method.  Staining  tor  12  hours  with  ;i 
i-in-10  to  15  dilution  in  lap  water. 

(2)     Giemsa's  rapid  method.      In  ihis  method  the  same  dilution  ol  stain 

d,  onl)  the  stain  is  p lidc  and  the  slide  held  over  a  Bunsen 

burnci  until  steam  rises  [*he  process  is  repeated  ;  or  j  times,  the  final 
application  lasting  j  minutes. 

(;i     Leishmati's   method.     As  recommended  bj    the  author. 

(.      hitliiin  Inh  and  Congo  Red  Methods. 

{ >i    ,il!   the    methods  devised    foi    the   demonstration   ol     the   Spironema 
iil_\  the  simplest  in  thai  no  special  apparatus  0 
ed    itain  is  necessary.      Hie  advantages,  as  will  Ik-  pointed   out   later, 
ore  than  counterbalanced  bj  certain  inherent  di 
Indian  Ink  Method  (burri).      Koi  us,-,  .1  <it < >|>  ol  the  fluid  to  be  examined 
is  mixed  with  one  <ir< >p  ol   the   Indian  ink  on  an  ordinarj    microscopic  slide 
and  spread  in  a  thin  film,  as  in  the  making  ol  a  blood  Glm.     The  film  is  then 
dried  in  the  ;iir  without   heat,   and   when   dry    examined   under  the    1    1  -•   oil 
immei  sion. 

I  In-  Spironema  pallidum  bj  tins  method  appears  as  a  white  undulating 
thread  against  .1  dark  (i.e.,  yellowish  or  dark  brown)  background. 

1  on  go  l\'r,l  Method  [lienians).  Here  2  per  cent.  Congo  Red  solution 
replaces  the  Indian  ink.  WJgjn  tin  film  has  dried,  it  is  flooded  with  acid 
alcohol,  whereby  the  backg^^Bl  1-  onvertcd  into  a  semi-opaque  bluish 
purple,  against  which  the  .clear  unstained  spirochaetes  stand  out  in  sharp 
1  onti  asl 

\dvanlages  and  disadvantages.  1'hese  methods,  although  very  useful 
for  demonstrating  other  spirochaetes,  cannot  1»  recommended  for  the  detec- 
tion ol  Spironema  pallidum,  .mil  this  ^^ 

I  In-  width  nl  the  spirochaetc  varies  according  to  ilfflniid 
tin-  film;  in  a  thick  film  it  is  seen  as  a  fine  filament,  in  a  thin 
film  it  appeal s  thick. 
I  here  is  a  liability  to  great  distortion  ol  the  s|iii.i<  1 
I  In    1  h.ii  .11  ii-i  isti,     movcincnl    ol     the    spirochaetes    cannot     be 

l"hi  ol     tin     nii-ilinils    js    their    great    simplicity.        It 

has,  |v  1   in  tin-  hands  i>i   inexperienced  workers 

tin  n  us,-  leads  to 

|.     Silver  ,Vi7r«/<    Methods. 

I  1. .in   time   t"   time  different    wi  1  mended   silver   nit  rah 

solutions  foi  staining  the  S.  pallidum,  but  aftei  a  tcu  trials  the)  were  mostly 
1.  mini  in  In-  unreli  r,  Fonlana    has  introduced  a  method 

which  gives  much  more  consistent  results,     The  preparation  aftei    fixing   is 

^uirdanti'il  u  nil    11 

iJBUncil  with  an  .immniii.ir.il  solution  ol   siKcr  nitrate 

I  he  following  are  the  details  ol   the  method  as  modified  and  impi 
In    I  1  ibondi  at    I 

im.    \  .  /).  im,u.  Wchn*  55,  IOOJ. 

*  Tribondi  m  .  Butt  S«  23, 

lbt.1.    Ann    .1.   /  I  •">  1 . 


I  hree  solutions  fixing  solution, 

Ii  is  ol  the  utmost  importance  I  hat  all  .u'-'-^ 

all)  -  !<  an. 

I  i 
formalin  (  .  distilled  « 

lied    walei 
Dissolve  tin    tannin  in  hot  distil.cd  wati  from 

mould  contaminations  in  .1  well-stoppered  bottle  with  .1  small 
hor. 
Silver  solution  (Fon tana's  solution       Silvi  1  g 

tilled   u.iii  •.<•   silver  nitrate  in   tli. 

.1  quantity  is  placed  in   .1  pi 
clean  stoppered  measure,  and  by   means  <>t  ;i  pipette  ammonia 
is  added  drop  by  drop,  the  mixture  being  frequently  shaken.     At 
first  a  brownis.lt  .  iming  d.irki  r 

.is  more  ammonia  is  added.      \  point  comes  » hen  tin 

is  to  dissolve;  then  the  ammonia,  preferably  diluted,  should 

tO   Stop   u  llilc    tll< 

fluid  is  still  very   faintly  opalescent.      Il  tliis  st.,^,-  lus  been  m- 
crtcntly  passi  Ihi   silver  nitrate  solution 

shoul  d   until  the  1 

•     shaking 

/ . ,  Imiqiii .      I  il  in--  .  he  usual  «  ay  ,  and  di  ied  in  : 

the  formol-acctic  solution,  which  is  poured  on 
quantity  being  left 

thai  haemoglobin  which  may  l>r  present  in  l >l«  ►<  •< I  corpuscles  in  the  film  should 
In    completely    dissolved   nut    by    the   s<»luti<>^    In    lit  ction   ol 

s\  pliilitir  ill.  i  is  ill,    lilnis  should  Ik-  us£l4*^^W''  absolute  .ilinlml. 
from   organs    should    have   any    I. it    rrniiiv^^H>\    alcohol,  ether,    and    finally 
alcohol.     Al  1  by  the  '■ 

then  covered  with  the  tannin  mordant,  am  tly  till  vap 

boiled |.     The  mordant  is  left  on  i<>i 

Wash^tfioroughly   undci   tin  ind  follow   by   .1  wash 

III    'h  -I  lllcffV 


Tom  on  the  silver  solution  and  .illi>\\   it  t>'  .  wds  in  1 1 1« - 

cold.      Pout  "ii    ind  .nlil  .1   lush  quantity  "i   silvei   solution  and  heal 
till  \  apout  .'  the  sil\  ct   solul  ion  l< 

By  tins  time  tin   film  is  i>i  .1  maroon  colo 

\\  .isli  In  distilled  ( n- <t   lap  ids;  dry    with  Wo 

Spirochaetes  an   stained  yellowish  brow  11  01  blackish,  and  stand  out  *  1 1  \ 

sh.11  ply . 

I  Ii'  iimincd  dil  1  'Ins  should  not  bi 

■\\<-  ml  destroys  the  preparation.      I'l*  mounted  in 

lllssnl 

well- 
ns  afford  1  harai  ■  thai    is.   tin 
results                                            mol    l»    qui  'd,    ih» 

li>f    must  1    igaHP 

.il  «  hit  Ii   b 

il    tn    \  11  lil  ,!i\  i1ln.1l 

Si 

.llsil    ti  11111V1- 


17 
III.     Son  Cmwiki    \\D  Balanitis. 

The  Committee  find  n<>  sufficient  evidence  that  what  is  clinically  known 
as  "  soli  chancre  "  01  "  soft  son-  "  is  a  specific  disease  induced  by  a 
single  species  oi  micro-organism. 

In  tlusc  circumstances  the}  recommend  iliat  a  diagnosis  of  soft  chancre 
be  founded  on  clinical  evidence,  and  this  only  after  syphilis  has  been 
cxi  hulcd  h\  observation  extending  over  a  period  of  twelve  weeks.  \  similar 
recommendation   is  made   with   respect    I nditions  "I    balanitis. 

APPENDIX   I      ""  thi    Resolving  Power  of  the  Microscope 

1 1    is  necessary-  to  appreciate  that  increased  visibility  i^  set  wed  by  means  of  dark-ground 

illumination.   Inn    thai    resolution,    that    factor  in   microscopic    observation    on    which    the 

on  nl    fine    structure   depends,   is  reduced.       When    an    object  is   seen    as  a  bright 

n  a  dark  ground  it  is  possible   t<>   see   much  smaller   particles   than   by  any  other 

,1.1   Ik-    isolated  and    illuminated  by  a  sufficiently 

.(  light,   it   would    be    visible.       The  image    seen    would,   however     Iwar  no 

relation   to   tin-   form    or    size    ol   thi  rould   be  a   bright   circular   point   of  light 

surrounded  by  one  or  more   bright   rings 

In  all  dark-ground   illumination   work   such   luminous  particles  are  seen  and  these  may 

l»-  regarded  .<     nltra-i  1  he   number   visible   depends  almost   entirely  on  the 

intensity   of  the  illuminant,  mid  this  constitutes  still  another  reason  tor  avoiding  too  intense 

the  object  is  to  demonstrate    tin-    presence  of   an  organism    which  is 

ttion  of  the  microscopic    objective    employed. 

living    |>ower  is  dependent   on  two  factors,    the  numerical   aperture  (N  A  I  of  the 

■  •  and  the  wave  length  of  the  light   used 

It  is  therefore  evident   that   increased  resolution  can  only  lie  secured  by  increasing  the 

N    \     oi  rising    the   wave  length  of    the  light  employed        In    the 

itate  of  knowledge  there  is  no  probabil  l  ..   produced  ••' 

N  A    than  thdse  now  a.  ad.ihle.  buLgJ^re  is  a  v  crv    wide   field   for  the  use  of  light   of  shorter 
iltra  violet  light,  os-^tliei  invisible  radiations       In  dark-ground  work, 
.  and    similar    translucent   W^cts/^vhich    require  to    Ix.-  stained    to    be    visible    bv 
ordinary  methods  ot   observation,  are  easily   shown,  but   these  are  well  within  the   limits 
lion         \n    object    which    is  less    than   0  J  yi     in    diameter,    is    beyond   the  limits  of 
resolution  bv   transmitted  light  of  average  wave-length        As  it   is  impossible  to  utilize  the 
lull    N    \     of   .ui   oil  immersion  objective  bv  dark  ground   methods,  the  limit 
a  •  onsiderablv  larger  object   bv  the  latter  method 


APPENDIX   II      On  the  Nomenclature  of  the  Spirochaeti  of  Syphilis 
By  Clifford  Dobell,  F.RA 

I  in    0T|  e  .-..I  .  ■:  laudjnn  (1905).  who  called  it  Spiro 

chaete  Pallida      |TIm  6y  Schaudinn.  in  a  joint  paper  with  E    Hoftmann 

minority  for  thi  tudinn  and  Hoffmann, 

the    organism    is   therefore   pallida 
Schaudinn,  I'hjj.  am!  n  in  dispute 

name  Spirochaete,   used  by  Schaudinn,  is  a  mistake  [probably  first  com 
muted  bv   Cohn],  thi  .■  Spiroehaeta  Ehrenberg, 

s    plica! ilia    1  ally   bv    Zu!  • 

ke  the  syphil  'hat  the  latter  cannot 

■  1  in  the   genus  Spirochaeta 
anothei 

and  need  not 
ind  Spirillum  Ehret 

-. !  form  v.i-.. 
■ 

lemin  in  June.  1905 
-  .  .  S"  haudinn  in  i  October,  1905 

\licrospironen  fender  in  I'ecember.  1905. 

ill  The  name  Spironema  thu    has  priority   o- •  therefore  the 

. 
II    the    latter 

it  grnal   interpn 

that  the 


. 


■ 

plant  an 

■ 

. 

slim; '   I 

■■' 

(Hi     ^Bl>1s  I"  ' 

■flint. 

n  dill 
110111a  /■xilliditm  (Schaudinn 

I  1. linn 


III  l\  N 

I    Ml      III 

between  then 


w 

Figures  5  and  (<  -  Spirochaetes   from   genital   sores,  coarser,  mucli   less   regular  and  more 

refringent  ilian  S    pallidum 
I  igure  7.     S   dent  turn  (nun  mouth      Coils  lightlj  rolled,  not  so  open  as  in  S   pallidum. 
1'igure  8  -  S.     dentium        Tin-    form     is     almost      impossible     to     distingui  1 

S    pallidum  under  dark   ground  dluininaiion     but   its  movements  are  rar 

and  its  cods  more  angular 
Figure  9.     Spirocbaete  from  mouth      Coarser  and  much   less  regular  than  S  pallidum 

\Yi  ■.   similar  to  the  organisms  »lio»n  in  Figures  5  and  6 

Plati    i\' 
i     tire  i      S.  pallidum      i  nlargemem  of  Plate  111  ,  Figure  2 

ment  >i  Plate  III.    I  igure  J      Emphasises  the  greater  thickness  winch 
distinguishes  this  spirochaete  from  S    pallidum. 

Pi  iti    V 

i     ure   l      S    dentium      Enlargement  of  Plate  III  .  Figure  7      Comparison  of  this  with 
Plate  IV  .  I  igure  1.  shows  the  tighter  rolling  oi   us  coils  in  comparison  with  those 
pallidum 
S   dentium      Emphasises  the  greater  angularity  ui  the  coils  ol  ti"-    i 
hi  comparison  with  those  ol  S'   pallidum  [vide  Plate  IV  ,  I  igure  1) 
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INTRODUCTION. 

\i  the  beginning  ol  their  work  1 1 » *  -  Medical  Research  Com- 
mittee arranged  al  various  university  or  municipal  centres  co- 
ordinated schemes  "f  enquiry  into  the  causation  ol  rickets.  The 
outbreak  of  war  made  it  necessary  to  abandon  several  parte  of  the 
general  plan  ol  investigation,  l>ut  it  has  fortunately  remained 
possible  to  maintain,  in  spite  ol  many  handicaps,  the  group  <>f 
enquiries  which  Professor  Noel  Paton,  Professor  Muir  and  their 
colleagues  a1  Glasgow  had  originally  undertaken  to  prosecute 
on  behalf  of  the  Committee  in  a  place  where  so  many  opporl  unities 
were  available  for  this  study.  The  work  at  1 1 1 i -  centre  lias 
ted  primarilj  in  investigations  ol  two  kinds,  different 
in  method  but  closerj  related.  On  the  one  hand  in  the  laboratory, 
by  biochemical  analysis  and  physiological  experiment,  work  lias 
been  done   upon  tetany  in  children,  which   is  a   special   mani- 

ition,  or  a1  least  a  common  accompaniment,  "I  rickets.  The 
Committee  gave  a  short  Bummarj  ol  some  ol  the  main  results  "f 
this  work  in  their  last  Animal  Report,  and  a  full  account  of  them 
ow  been  published.*  Other  laboratory  studies  have  at  the 
same  time  been  in  progress  with  reference  to  other  Bpecial  points 
in  the  pathology  ol  rickets.  Side  by  side  with  work  of  this  kind, 
on  tin-  other  hand,  a  systematic  investigation  of  social  and 
economic  conditions  in  their  relation  to  the  incidence  of  rickets 
has  been  undertaken,  and  the  results  gained  are  uow  given  in 
the  present  Report  by  Miss  Margaret  Ferguson,  who  has  eon 
ducted  the  necessary  enquiries  bj  persona]  visiting  in  suitable 
districts. 

\h  -  Ferguson's  Report  is  preceded  here  bj  a  general  survey  <>f 
whaj  has  previously  been  written  ol  the  history,  distribution, 
pathology  and  causation  of  rickets,  which   Dr.  Leonard   Findlay 

has  been  g 1  ei uh  to  prepare  in  the  form  ol  an  introduction 

to  tin  leal  studies  at  Glasgow.     For  this  the  Commit.^ 

ire  and  r  hea\  y  obligation  to  him. 

These  sociological  studies  have  brought  together  much  evidence 
to  illustrate  the  relation!  between  city  lif<-  with  it-  various  urban 
and  domestic  conditions  and  the  occurrence  of  rickets  in  children. 
Miss  Ferguson  has  also  been  able  to  bring  into  comparison  the 
results  ol  visits  paid  to  the  garden  cities  at   Bournvilk  ami  port 

Sunlight   where  ricketa  is  verj  uncoi on     The  Committee  would 

hen-  to  express  their  grateful  acknowledgmente  to  the 
authorities  at  those  model  communities  foi  the  facilities  kindly 
grant*  d  to  Mi      1  •  i  guson  for  hei  put  i 

It  will  be  generally  admitted  that  - logical  studies  of  this 

kind,  when  oon  idered  a-  a  method  of  scientific  work,  have  some 
Bpeeial  dangei  oftheirown,  With  a  view  to  experimental  work 
m  the  laboratory,  it   is  advantageous,  if  i  ry,  for  the 

•'      •  IM17.  pp    II 


•  >siou  i>i  at  least  with  some 
iew  .   while  his  experiments  will  that 

a  ill  ultimately  < li~m i ~~ 
But  in  purel)  observational  w 

iological  .iii.l  -t.iti-iii  ,il 
studii  -  I-  by  the  i-ollertion  ami  arrangement 

.•I  |'li  fallacy  if  the  pn 

in  hi-  mind  "f  up.wittinglj    influences  the 

'■' 
thai    in    l1 
dii     to  the  probl  ■   the  facts  uctuall .  I  ruaj 

-Hi  to  h.i\ .  I\  sis  to  lead  m>t 

so  much  to  erroi  time      While  these  difficult 

-tin  in  full  view     the 

ittee  think  it  will  In-  agr I  thai  Mi--  Ferguson's  colli 

holly  impartial!}       At   thi 
-In'  hi-  had  thi-  .  if  working  ii'  ilei  the  guidai 

i  il  upon  tin-  ex]  side  "f    the  investigation.     The 

■  .1  ol  hei    ■ 

1   l»i 
rd  Findlaj  -mall  jurj    review ing 

the-  evidence  to  which  Bhe  has  testified 

main  conti  ion  ol  rickets  must  alw 

about   the  dilemma   whethei     speak  y,   it    i-   t.> 

be  ili-r>.\ ,  i,-il  ii 

home  fife  like  thi  ind  hubits.     It  will  be  seen  that 

upon  a  review  "f  the  num<  >i>  which  n  omed 

e  the 

rhii-t  posit  i  ■  t  factors  in  i  to  tin- 

What  tit  tei  m-  ol  Bpecifii 

i-  hit   in  i  probably  onlj 

lie  determined  by  methods  "f  •  ■■  ■  It  « ill  be  Been  that 

the  \\>  i _■  lit  "t  ■  t  ":  •  '1  in  i  hesi    soi  ial  enquirii 

i  deficient  diet  and  the  rickety  condition 
Ii  is  at  tin-  |  ■•  in  some  minds 

to  if  1  he  purely  obsei  \  a 

upon,  in  a  question  "f  thi-  kiml 
At    oil  '•        In 

;■'  rhaps  a  -•.  ilt)  which  would 

problems      w  ote  that    in 

ndition  spet  iallj    as  ociated 
with  in  dim 

ti  to  the  ;  ■  i h.  rather  than 

inl  1 1    t'  i    the    fullest    in. mi 

ol    ricl 

aj  a  I  h    a-    -m  h    be 

.  iled,   "i  i 
I  hough  the  eonditioi 
I  hat  deficient  diet .  ch< 

surh,  i  ited  with  ai 
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rickets.     It   will  be  noticed  that  Miss  Ferguson's  evidence  does 
M,.,i  poinl  significantly  to  differences  in  diel    whether  as  to  ei 
value  or  protein  contenl  or  fat  Bupply,  being  correlated  with  the 
presence  or  absence  of  rickets. 

The  Committee  have  already  given  in  their  last  Annual  Report 
i  shorl  Btatemenl  oi  tin-  results  of  work  which  Dr.  Edward 
Mellanby  has  been  doing  at  London  and  al  Cambridge  in  the 
study  <>t  experimental  rickets.  This  work  is  no*  being  prepared 
t..i  publication,  and  the  results  indicate  that  the  primary 
of  rickets  is  a  defect  oi  an  accessorj  factor  in  the  food  in 
some  respects  similar  to  the  aooeesorj  factors  which  have  been 
shown  in  recenl  years  to  be  of  paramounl  import  rmin 

in-  the  rate  of  growth,  and  in  preventing  diseases  like  scurvy 
and  6eri  beri.  The  anti-raohitic  substance  \sa~  found  in  highlj 
i  triable  degree  in  two  chief  Eood-stuffs     extractives  and 

fats.  <>f  fats  the  mosl  potent  anti-rachitic  was  butter,  while 
-.nmr  common  vegetable  fate  contain  little  or  none  of  the  anti- 
rachitic buI  While  by  ii"  means  precluding  kv 
exercise  as  an  addition  il  tusativi  I  ictorin  rickets,  Dr  Mellanby's 
work  indicate*  thai  when  the  diet  is  fully  adequate,  lack  of 
exercise  alone  will  produce  u'>  rachitic  symptom*. 

These  findings  seem  to  be  opposed  t"  1 1 1  *  -  results  gained  .it 
■  v.  and  mentioned  on  pag<  97  "i  thin  Report.  Bj  the 
i  lurtes)  oi  Professor  Patonand  Dr.  Findla\  the  Committee  learn 
that  the  latter  has  recently  carried  onl  further  i  sperimente  which 
support  the  view  that  lack  of  exercise  rather  thana  deficiency  in 
diet  is  the  determining  factor  for  rickets  in  dogs  The  future  will 
no  doubl  explain  these  diversities  oi  experieni  •  but  it  ha 
made  clear  that  all  experimental  studies  mu-i  now  involve  a  close 
Bcrutinj  of  qualitative  as  well  a-  of  quantitative  dietetic  factors. 

If   in   tli>-  causation  "f   rickets    «<■  are   concerned   not    with 
.li«-t.-iu    deficiency  as  t"  amount    ami  [u  lit}    so  much 

th  the  presence  oi  absence  ol  a  specific  subsi  led  foi 

the  normal  "quality  th,  tlii-  view   is  not   necessarily 

opposed     i      might    al    firsl  l.\    the  conclusions  drawn 

from  Miss  I  For  instance,  iu  ber  tables  of  the 

umption  "I   i  •    in  ricketj    and   non- 

ctively,  though  there  seems  at   first 
i"  \»-  no  significant   difference,  yet   on  examination  it    will   be 
noticed  thai  the  ricketj  families  do  appeal   to  consume  m 
les  "f  diet  whioh  allow  rickets  to  develop,  and  ' 

found  to  eat 

milk,  meat,  buttei     fish,  eggs  and  chee«<       It   i~  true  that   the 

•  d  are  nol    i  idelj   difl t    bin   it   would  l»    hard  t" 

thai   tin-  ..  mi^lii    be  Buffii  ien!   '••  upet 

I  In-  difference,   moreovei     might    i»-  expected   to   be 
in  at  in., I  practice  in  th  bildren  with  tht 

th tnijjlit    be  expected   I  than 


I  the  good  thing      •  enoeol  l 

iry  value  or  protein  content  and  the  causation 
of  rickets  is  not  significant  from  this  point  of  view,  fox  while  there 
sperimenta]  evidence  for  Buch  a  relation,  it  has  already  been 
•   that   under-feeding  as  Buch  may  hinder  the  mani- 
.ii  of  rickets  inasmuch  as  it  hinders  active  growth      On 
the  other  hand,  Miss  Ferguson  has  recorded  the  develops 
rickel                   I  children  fed  entirely  at  th<-  breast,  and  though 
little  comment  upon  1 1  * » —  i-  made  in  the  report,  the  w<-ll  at1         I 
not  easily  explained  at  first  -i'jln  in  terms  of  an 
theory  like  that  to  which  Dr.  Mellanby's  work  point  I 

it  well  deserves  dose  experimental  study.  It  suggest*  at 
further  investigation  into  the  relation  of  the  mother's  diet  to  the 
condition  oi  the  breast  fed  infant.  It  i-  well  known,  of  course, 
that  an  animal  fed  on  a  diet  ample  in  quantity  but  deficient  in 
essory  factors"  cannol  rear  her  young,  and  it  would  appear 
thai  the  mammary  gland  cannol  manufacture  the» 
from  the  f L 

<  if  the  various  conditions  to  which  the  causation  of  rickets 
rch  li  i-  -till  to  distinguish  between 
actual  determining  factors  and  those  conditions  which  are 
contributor}  to  the  disorder,  in  the  meantime  Miss  Ferguson's 
sociological  work  will  remain  as  evidence  ol  existing  relationships, 
and  no  doubt  fresh  points  of  interest  «ill  !»•  discerned  in  her 
interesting  report  in  proportion  a>  knowledge  advan 
illumination  is  tin-own  upon  the  various  aspects  oi  the  difficult 
problems  involved.  The  Committee  would  desire  to  express 
their  great    indebtedness   both   to  her   foi    her   labours   and    t<> 

Profe Noel    Paton   and    Dr    Findlay  for  the   Btimulus    and 

supervision  they  have  :ji\>  n  to  this  work  at  Glasgow. 


Ml   DI<    M       R&SBARI   II     <    oMMl  Mil, 

i  •    r.i  i  hiM.nw  Sti 
Strand,  W  ' '.  - 

1918. 
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I      HISTORICAL  SURVEY. 
I',\    Leon  u:i>  Kimm.w  . 


In  lliifs.  a-  in  most  civilised  countries,  rickets  is  one  of  the 
oommon  diseases  of  childhood      Further,   it    is   probably 
the  most  potent  factor  in  interfering  with  the  efficiency  of  thi 
It  nol   only  Btunte  the  growth  and  causes  deformities,  some  of 
which  greatly  increase  tin-  dangers  ol  ohild-bearii  male, 

but  it  r;:ineri  considerably  the  mortality   rate  ,  t 

nd  whooping  cough,  and  i-  responsible  for  th< 
l\  of  ;i  not  inconsiderable  numb*  r  "t  army  i 

••    i^  needed  foi   the  following  detailed  I   of  a 

•    ■  rtensH  e    research    ■  "   of 

tiology.     Before  presenting  the  result*    of  the   : 
gation,  however,  il  may  be  pern 
advisable,  to  give,  by  way  of  introduction 

■:    gleaned  from  previous  studies  of  this  di- 

i.   Dbfini 
Rickets  may  be  defined  chief  manifestation 

of  which  is  to  be  seen  in  grov  in  which  tl 

nd  irregular  development 
■  a   delay  in  the  formation  of  fully-formed,   firm  ami  normally 
calcified   hone.     In  the  words  of  Sir  Willi 

of  1 !>••  rtructi  ■!  the 

tor  ossification,  there  is  ri 

of  the  process  of  ossifii  pro 

duced  is  osteoid,  not    osseous,    •■  Icium. 

poverty  of  the  bones  in  calcium  has  Hnongly, 

within  recent  years  caused  i 

i  t He  question  of  calcium  mi  t.  b  >lism. 

History. 

•    undoubted  description  I   have 

been  able  to  obtain  dates  from  th<    firsl  century  of  out  era.  ami 
found  work  on  D 

Kola  -m.-.t  who  lived  between  08  and    !'■ 

Ephesius,  the  son  of  Menai  dei  ai 
lived      m<   i  in* 

I  many  heaut  ifill 

■  ure,   pro!' 
and  distribution  ol  this  disease  it  his  I  n      that   I  will  quote  his 

'  I 

•  \  German   ti  ilus  w..rk  w  .  I>v  II    LOneburg 

'  h     Hut'i  r  .is  tin 

■ 

\ttfiCS, 
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words  in  full.     For  tin-  translation  <>f  the  Greek  text  1  am  in- 

I  to  Mi-  Donaldson,  M  A     B  \     I.  .ml.). 

//.,.<•  should  the  child  be  trained  in  standing  and  milking  ?  " 
Winn  the  infant  makes  attempts,  t"  -it  down  and  >tand 
up,  one  inn-!  . i  —  i - 1  his  moTements.     For  should  be  shov 
to  -it   sooner  than  is  right  or  too  often,  he  becomes  bunched, 
I'Win;'  tu  the  backbone  bending  while  as  yet  the  body  baa  uo 
sinews  to  resist   the  strain.     If  he  continue  to  Btand   up  with 
growing  impetuosity,  and  wish  to  walk  about,  his  legs  commonly 
•  t«  isted  at  the  thighs." 
An  interesting  chapter  has  the  following  title 

II  In/  the  majority  of  Roman  children  an  d\ 
"  'I'lii-  is  observed  t"  happen  more  in  the  neighbour!) 
Rome  than  in  other  places.     Som<  n  thai  tin* 

city  is  undermined   by  cold   waters  and  that   their"  (i.e..  the 
childn  -  are  easily  chilled     Others  BUggest  thi 

sexual  intercourse  of  women,  or  intercourse  taking  place  alter 
a  drunken  bout.     The  truth  of  the  matter  lies  in  inexpei 
with  regard  to  the  rearing  of  ohildren ;    for  women  in  th< 
hav<    not  ■■■  great  a  love  for  i li«ir  ohildren  as  t"  have  regard  to 
ever)    particular  as  the  women  "f  purelj    I  k  ii"       If 

n ■   oversees   the   infant'-   movements   his   limbs  do  in   tin* 

ility  of  cases  become  twisted,  for  the  whole  weight 

bodj   rests  on  the  legs,  and  the  tl or  pavement  on  which  he 

walks  i-  hard  and  unyielding,  Ik-ui^  fur  the  most  part  laid  with 
stones.     When,  therel  its  upon  a  hard  substance,  tin- 

weighl  pressing  <ni  the  limbs  is  L'n.it.  and  the  limbs  which 
him  up  are  frail  ;  the  limbs  musl  then  "f  necessity  give  ■-■ 
little,  since  the  bones  are  not   yel   stiff.     Hence  when  be  Bret 

it   he  must  be  propped  up  by  Bwathings  "f  band 

to  counterbalance  the  ill-  tl  lin  the    masterj   over  him, 

not  must  he  -it  for  long  at  first      As  he  advances  farther  !■•  the 

■  •  I  •  1 1 1 u  and  standing  up  for  a  lit  1 1« • .  then  one  should 

place  linn  b  wall  and  leave  him  alone,     But  foi  pur- 

■  ■I  making  him  approach  use  a  chair  on  wheels.     Thus  from 

dual  i  Minn growth  of  all  the  members  he  will  practise 

wall-  ii..  h  foi  movement ." 

Utl  tatos    thai    the    disease    was    unknown 

■  rtain  authors  have  ennstruod   : 

in  dical  and  laj  pi  ions  "f  t  he  di 

it  am.  li-  <>n  tin-  In-t.-i  is,  draws  attention  to 

■  from    1 1 m i > | a;.        u..i  k    /'■ 

^nlui-  Bupi  •  M .  In-  it  costae  in  ampH 

tuilini  in  augeri  non  i  in  et  pictus 

.nut  1 1  ii  i  tn  sed  non  latum  ipseque  <i  difhcultei  spu 

•  v 

i  thej  tin  n 
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To  my  min<l  this  |  a  hardly  ho  taken  as  describing 

rickets—  the  whole  description  is  more  in  keeping  with  tubercular 
disease  of  the  spine.  How  different  is  it  from  the  direct  and 
almost  perfeel  description  by  Soranus  <>f  rachitic  curvature 
of  the  bones  of  infante*  and  of  the  age  at  which  this  disease-is 
most  apparent . 

Homer,  in  the  Iliad*,  which  was  written  900  b.c-..  i.e.,  1,000 
before  the  time  ol  Soranus,  describesa  Court  jester  Thersides 
a^  "bandy  legged,  lame  of  < •im-  foot,  the  shoulders  rounded, 
arched  down  upon  bis  chest,  and  over  them  bis  head  was  warped 
and  a  scanty  stubble  sprouted  on  it."  which  Delpeuchi  considers 
a  picture  typical  of  rickets.  Delpeuch,  Marfan  \  and  Bouchard 
all  refer  u>  the  possibility  of  the  Courl  jester  of  tin-  ancients, 
and  also  <>f  the  middle  ages,  being  rachitic,  and  draw  attention 
tn  descriptions  and  bas  reliefs  <>f  deformed  dwarfs  Buch  as  we 
find  depicted  above  in  Ik  mer.  J  consider  it  doubtful,  however, 
if  these  individuals  were  really  rachitic.  Mental  deficiency 
was  a  characteristic  "I  the  Court  jester,  and  they  were  adults; 
whereas  rachitic  individuals  are  m>t  mentally  deficient,  and  it 
i-   during   childhood    thai    the   severe   deformities   are    present, 

many  being  of  fairly  al  a ppea  1  ;i n>i-  by  the  time  they  reach 

adult    life.      Hence   it    u    i <■   probable   thai    these  deformed 

jesters    were   more   akin   to  our  "  village   natural-.''  and 
deformed  fr paral  genesis  imperfecta  and  achondro- 

plasia. 

There   is   no  evidence   thai    the  disease  existed    in   ancient 

Egypt,  although  civilisati eached  a  high  level  at  that  time, 

and  Barlow  §  suggests  thai  the  disease  was  probably  coeval  with 
civilisation.  Had  it  existed  when  this  race  «,i-  at  it-  zenith  it 
would  mos1   likely  have  been  present   also  during  it-  less  rosy 

ami  yet  Soranus,  who,  it  will  be  ren bered,  Bpent  some 

timi    in  Alexandria,  makes  no  mention  of  it.     I  have  searched 
the  translations  "f  the  available  medical  papyri    I  •••  i         P»PJ 
ru-."   Brugscb   "Papyrus,"  and   London   "Papyrus")  and  can 
find  no  reference  t"  anything  suggesting  the  condition.    Although 
the  symptoms  of  several  maladii  bed,  the  bulk  "f  these 

I   t.i   prescriptions   of   remedies.     One  -trikin^ 
[eature  of  the  literature  <>f  the  ancient   Egyptians  is  th<-  Bilenoe 

bild  life.     In  spit  pecialisati f  tin-  pi 

of  medicine  in  these  times  the  branch  "f  obstetrics  was  given 
to  midwives,  and  it  i-  not  unlikely  thai  child  welfare  was  also 

•II  I    'iiilon. 

i 

■ 
1902,  p  27 

•   n      Vol    2. 
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neglected  by  the  physician,  as  baa  ix-en  the  case,  unfortunately 
in  < >iu  uHii  time. 

In  his  work*  on  the  Nubian  Survey,  Elliot  Smith  states  thai 
among  the  excavated  skeletons  of  ancient  Egypt  "it  is  common 
to  find  peculiar  though  slight  bending  of  all  the  long  bone* 
<»!,■•  naturally  think-  of  rickets  as  the  causal  agent,  and  it  is  quit*- 
possible  that  this  suggestion  may  ultimately  be  justified  ,  t hi 
n  foi  hesitation  in  adopting  Buoh  a  view  is  that  dear  on 
mistakable   evidi  bitdc  changes  has  nut  been  found   in 

human     hones    in    any    ancient    cemetery    in    Egypt    Of    Nubia. 

In  a  ■  n.il  oommunication  Prof.  Elliot  Smith  writes 

tnaly  doubtful  whether  rickets  ever  really  oeeurred 

m  ancienl    Egypt,"  and  he  considers  "that   Buffer,  not   being 

aware  of  the  extent   to  which  tin    perfectly  norma!  femur  can  be 
curved,  imagined  he  ha-  found  rickeu  mains  from 

■I    n  "      l"l  1 1<  >t    Smith  dnu    my  attention  to  the  far:    that 

I  •■  in  the  remains  of  apes 

had  been  kepi   captive  in  one  of  the  Thebian  temples 
Should  such  be  indeed  the  case  it  would  cause  us  no  but] 

liable 

■ 

Although  tin  id  undoul  and 

'  ed  upon  b    9  mioal 

ndebted 
li  finite  clinii  al  entity  :  under  th< 

1 

d    and 

I 

|,  I  ullo-. 

.    i :    i  .  ;  Inglish 

n  of  1051,  appn 

hal   he 

I,.. ii ..iii  !   and 

h  wi  re  other  Fellows  ol  the  Royal  <  'ol  ■ 
on  1  he  disi 

< Hi  ■  onumenl  to  English  i  for  all 

isc  it   « ithout  1" 
i  his    clinical    and    patholo 

'  l|  ol     the     subje.  ' 

nothing  to  withdraw  and  verj  little  to  add 


p.  21 
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The  disease  would  appear  to  have  been  well  known  10  the 
laitj'  in  his  time  as  tin-  rickets  "*  and  was  popularly  l>elieved 
to  liave  made  its  appearance  Bome  :Sn  years  earlier,  which  probably 
means  nothing  more  than  that  this  period  is  the  length  of  the 

average  individual.-  memory. 

Glisson  drew  attention  to  the  large  size  of  the  head,  the 
wasting  of  the  bod}-,  thickening  of  the  ends  of  the  long  bones, 
flacidity  of  the  limbs,  deformity  of  the  chest,  the  rosary,  and  the 
protuberant  abdomen.  On  secHo  he  remarks  on  the  apparent 
increased  size  of  the  liver,  the  normal  condition  of  the  Bpleen. 
along  with  caseous  distension  of  the  gastro-inte^tinal 
slight  enlargement  of  the  mesenteric  glands,  and  normal  condition 
of  the  urinary  tract.  In  his  description  oi  '1 1  thi  n  i  ic  a  ntents 
lie  mentions  pleural  adhesions,  pneumonia,  <  mpy»  ma  aid  pi 
Imt    he  considers   them   rather  complications.     He  remarki   on 

i   of  the  dura  to  the  calvarium  as  a  f< 
of  childhood  and  not  necessarily  a  sign  of  rickel 
that  hydrocephalus  may  be  a  complication. 

•    ill.. i  "  ; lii-  di-i  a-.-  iii  its  own  nature 
."     Glisson  thought  thai  th<   disease  wac  dm    to  un- 
equal growth  "f  the  two  -ill.'    of  the  bone  in 
interference   with  the  blood  supply. 

It  should  I*   mentioned  that  in  1645  Daniel  V 

'  d.  I, 

an  inai  gi  i    I  dif  .  nerili 

Vnglorum."     Prom  a  critical  invi 
bistoi  rl  thereto,   I 

■  i.t  anj  i  <■  idem . 
in  all  probability  found'  r]  en  know  I'  dg<   •_.  ined 

Or  OOm  ■ 


*  Tl 

■    skilled  hi  c.rr.k,  who  « 
the  ipini   in  thi 

R«p 
\\    1884.  p.  71 
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ng  the  subject."     It  is  | ilile. 

however,  thai  thi  nee  «.f  his  work  in  Germany  under  the 

title  Storbo  •  may  have  been  responsible  f"r  tin* 

name  "Die  engueohe  Krankheit "  given  to  rickets  in  that 
country. 

Till    Low  EB   Amv  m £ 

R  re  spontai usly  in  the  lower  animals  and 

rule  j 1 1 ~ t   ,i-  in  the  human  subject,  when  they  are   k«|it    under 

iral  conditions.     It  i-  the  fact  of  the  absence  >>f  th<-  dif 
in  animals   1  i \ i m _r  under  natural  conditions  and  it- 
when  they  become  th<  tes  of  man  that   induct 

in. urn  to  Bpeak  of  "domestication  "  as  the  cause,  using  tin-  term 
in  it-  broadest    • 

Tli'-  earliest   known  example  of   rick  ■■  "r  the  lower 

animals  occurred  in  tin-  ap  eiously  mentioned  ip    12) 

l         •  found  evidence  of  rickets  in  the  remains  of  an  ape  which 
had  been  kopt  captive  in  "in-  "f  tin-  Tbebian  Temples      II 
ln.inn    records    ili.it    young    monkeys    kepi    confined    in   Japan 
where  tin-  disease  i-  mos1  uncommon  hitii       R 

.■•■  in  Zoologii  il  i  iardens,  bo  much 
.-.i  thai  it  i-  Bcarcelj  possible  to  rear  young  camivora  in 
captivity  withoul  their  developing  the  disease.  Bland-Sutton 
maintained  thai  it  was  possible  to  do  so  if  .i  sufficiency  of  tit 
was  provided  in  the  diet,  and  il  was  this  work  whi  d  still 

ipporl  i"  tin-  idea  ili.it  the  cause  of  tin-  di*  ■  tetio 

l  .mi  informed,  however,  by  those  in  charge  "(  such  insti 
tutions  thai    no  amounl  ol  t.u   will  hinder  the  development  "f 
tin'   disease,  which    i-   --till    prevalent.     A  numbei    of  examples 
<>f  ii.  i  pontaneously  in  animals,  •  sheep 

and  'I  ''ii  recorded,  and  in  mosl  cases  when-  details  of 

tin   conditions  under  which  tin-  animal-  wt  n  ilablo 

confinement  would  Beem  to  have  been  tin'  striking  feature  In 
tin-  connection  some  instances  which  have  come  to  mj  own 
know  I'  '!_■<■  in  i\  be  j-'i\  en. 

hi    . I. .1,11  Fergus,  of  Glasgow,  at  a  > 1 1 — <  ussion  on  tin-  question 

i>f  thr  etiologj  ol  rickets,  before  the  Glasgow   Medico  «  Inn. 

how  during  the  summer  In-  son  and 

f..\  terrier  pup  of  tin-  -inn-  breed  and  of  about  'In-  same 

Hi  ,   ,    able  t"  inn  about  with  his  pet  and  thus  it 

obtained  plenty  "t  exercise,  but  In-  niece,  who  was  unable  t"  do 

tin-,  had  her  favourite  tethered  to  ■<  >'   in  order  that 

light  always  bavt    it  bj   her      Both  cactly  alike 

could  i»-  ascertained,  and  tin-  only  diflerenoe  in  the 

nt   of  thr  tWO  animal-  seemed   ti>  1m-  in  the  amount   of  the 

By   tin-  end  ol   the  summer  the  boy's  <l"vr 
tin.-   healthy  animal,  whereas  that   <>f   the  little  girl  ha<l 
from  wh.n  I  >i    I  '  •■  hitio 

•hit  of  the  bones  that  it  had  to  be  d<    troved 


Lfi 

The  following  ia  an  extract  bom  a  letter  which  I  received 
bom  a  farmer  on  the  West  Coast  of  Ireland: — 

"  I  have  learned  of  a  case  of  rickets  in  a  pup  about  which 

I  am  sure  you   would  like  to  hear.     Thifl  pup  wae  fed  on  a 

perfect  food — new   milk,   but  from  the  very  start   was   kept 

confined  in  the  bottom  of  a  barrel,  where  it  was  quite  impossible 

it  could  exercise  it- If     One  -wallow  does  not.  of  course, 

make  a  summer,  and  our  case  of  the  kind  does  not  prove 

thai  rickets  is  oaused  by  want  of  exercise,  bul  in  the  light  of 

your  investigations,  and  the  great   rarity  of  this  disease  in 

the  West  of  Ireland  d  have  never  Been  a  case  of  rickets  in 

the  West  of  [reland  in  man  or  beast),  baa  weight." 

Through   the  boh  oi  another  farmer  in   [reland    I    learned  that 

liis  father  had  noticed  that  during  the  winter  rickets  occasionally 

developed  in  Bheep  which  were  housed  in  Bheds,  whereas  those 

left  .in  the  hills,  though  not  bo  well  fed,  never  showed  the  slightest 

trace  of  the  dia 

A  striking  feature  to  be  noticed  in  this  aspect  of  the  subject 
is  the  varying  susceptibility  of  different  animals  to  the  disease. 
It  haa  never  to  my  knowledge  been  met  with  in  the  cat,  which 
i  in  m  unity  Han-maim  ascribes  to  the  impossibility  of  domestical 
ing  tlii-  animal.  Though  the  cat  may  live  in  the  dwellings  of 
man  it  i-  allowed  a  degree  of  freedom  which  is  granted  to  no  other 
inimal.     <  »f  doj  breeds,   <  ,g  .  collie  and    bull   dog 

most  susceptible  the  -mallei  breeds  being  much  li  o  'I'liis  is 
i  point  of  no  mall  importance  in  connection  with  experimental 
rickets,  as  dogs  are  almost  invariably  used,  ft  is  no  less  important 
ioo,  a.s  will  be  pointed  out  again  when  considering  the  various 
theories  of  etiology  (p.  4.'!).  that  since  doga  when  living  under  un- 

ble  conditions  are  pr •  to  the  disease,  particular  attention 

musl  be  paid  to  this  factor  when  adjudicating  the  value  of  any 
experimental  results. 

4.   GeOOB  M'llle  \i,    I  DISTRIBUTION. 

i'  oketa  would  Been  to  be  a  disease  that  is  almost  entirely 
limited  t(.  the  Northern  Hemisphere  and  t<>  have  its  home  in  the 
temperate  zone  and  chiefly  between  the  latitude*  •■!  W  ind  BO. 
i  most    prevalent    in    Britain,    France,    Belgium,   Germany, 

European    Russia,    Austria    Hungary,  and  the  United  States  of 

America  ft  is  possible,  of  course,  that  this  distribution  is  entirely 
tinted  tor  by  the  distribution  of  population,  and  by  the  fact 
that  these  are  the  centres  of  industrialism,  which,  aa  will  be  Bhown 
later,  apparently  engenders  the  very  conditions  which  call  it 
into  ' 

•    Though  mosl  prevalent  In  the  abo  i  which  in  i 

lie  between  latitude-  10  and  SO,  il  is  also  found  in  Northern  Italy, 
Northern  spam  and  Portugal,  European  Turkey  (Constanti- 
nople) and    EgJ  |  .t  •    all  of  whnh  lie  north  of  the  tropic  ■  •(  I 

*  I  *-(ncr    Jatobtuk,    iv,    4.    ISII  ncn. 
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Mgro  child  without  tome  evidence  "I  the  disease.    The 
,s  a  striking  baton  bete.     1  do  not  recall  evea 
tton  raehitk  balf-caste  negro  ohild.     It   i~  notorious  that  these 
native  races  in  civilised  countries  inhabit  the  worst  quarters  of 
our  towns. 

:,    PasvaiJ 
Unfortunately  there  are  no  figures  which  enable  us  to  form 
anj    true  estimate  of  the  incidence   <>f   the  disease  among  the 
genera]   population   of  different    districts,   far  less  in   din 
.■mm':  tically  ;i!l  oi   the  Btatistica   published,  at   least_ 

which  I  have  been  able  to  find,  refer  to  the  frequency  of 
tin-  disease  as  it  am-'  is  Bick  children  attending  hospital  cliniquee-. 
Am  I  even  in  oonneotion  with  tl  Some 

in   mind  that  diffen  nt  bav<    \>  \\   difl 

for  diagnosing  th<-  di- 

One    would    h  ith    the   it 

:  ildn  n  inf<  i 
would  I*.    f<  r   ■  itample, 

mad.-  Of  tl  '   the 

ould 
lable. 
I  Unfortunately,  I.  hool  .Med: 

incidence  of  th 

count 
uf  their  age.  all  ed.      The 

following  statistics*  abstracted  from  Buch  Scl I 

_    tin'    ridiculously    lov,     j 

amply  Support  tin-  truth  uf  this  critici-i 
7-0 
.  . 
ish    ,,         5-i  G  i 

Dum  i  ■ 

\i  ■    iii i ' i «  d  I.,  solve  iln-  ii  nil 

iliildren   admit!' 

of  0  ii 

evidence       the  "f  tin-  childn  i 

10  yi  ut.  of 

I  >  hildren  in 

n,  found  t  i 

t 
defei '  I 
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arc  tin-  results  of  Rohmorl,*  who  found  *lut imr  the  post-rnort— 

nation  <>f  386  children  under  4  yean  of  age  that  846,  «>r 

pei  oent.,  presented  histological  evidence  of  ri<  > 

\\  •    are  hopeful  that  the  Infant  and  child  Welfare  Scheme 

about  in  )«■  inaugurated  will,  among  its  other  advantages,  provide 

us  with  tl  •  information  on  this  question. 

The  evidence  al  least  shows  that  the  condition  is  of  extremely 
frequent  occurrence,  amounting  t<>  probably  Eton  .r>0  per 

il  population  of  our  industrial  areas. 

i.     Ai.i.    In.  in)  m  B. 
.1-    i-    a    disease    of    late    infamy    and    tally    childhood — 

at  least  it  i-  between  tin  ages  "f  '.'and  24  months  that  it  i-  most 
frequently  Been.  Tin-  estimate  of  the  age  incidence  i-  I  ed 
on  clinical  grounds,  but  Schmorlf  has  Bhown  that  histologically 
it  i-  mo-t  frequently  encountered  between  the  ages  of  i  and  18 
months. 

At   one  time  it   was  considered  thai   the  affection  might    ba 

nital.  Imt     ■  nil  has  completely   refuted  any  Buoh 

It    was    with    Virehow}   that    the  doctrine   of   congenital 

rickct-  aroei       lh   described  in  1853  three  examples  of  what  ha 

considered    foetal    rickets.     Soon    after,    however,    he    recanted 

from  his  former  opi n,  and  admitted  that   in  all  probability 

the  cases  were  cretins,  but  his  descriptions  and  reputation  had 
given  a  stimulus  <■•  the  theory  of  congenital  origin,  and  similar 
were  put  "ii  record  from  time  to  time 
In  1889  Kirchberg  and  Marehand§  described  cases  similar 
td  those  "i  Virchow,  and  Bhowed  olearl}  that  they  wen  not 
examples  of  rickets,  but  definitely  ol  myxoedema 

Virehow   ami  his  successors  had  confused  rickets,  achondiD- 

and    myxoedema,   basing   then   diagnosis  chiefly  on   the 

--dm-    deformities    and    defective    development. 

•«  know  that  the  changes  in  all  these  conditions  aic  totally 

different.     In  achondroplasia   then-  i-   premature  synostosis,  in 

rickets  there  is  hyperplasia  of  the  epiphyseal  regions  with  delay 

i tii -a tii hi.  and  in  cretinism,  bo  far  as  the  bom  -  are  com  erned, 

there  i-  simply  an  owth.     It   must   be  remen  I 

that  tun-  rickets  maj   complicate  cretinism,  but  as  a  rult    it  ia 

More  K  :•  rusi  itated  ' he  idea  ol  ' l 

and  |nit   the  incidence  of  the  rliweaae 

in  the  ne«  born  as  high  as  90  per  o  nt.     He  was  followed  by  Fleer, 

fan   and  others,   but    all   founded  then    opinion  on   clinical 
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examination  alone.  An  open  rbntanelle,  protuberant  abdomen, 
thickening  of  the  coBto-chondral  junctions  and  softness  oi  the  bones, 
especially  of  the  cranium  sugge  ting  cranio-tabes,  were  for  them 
evidence  oi  rickets.  With  the  possible  exception  of  the  pseudo- 
cranio-tabea  all  the  above  manifestations  are  physiological  in 
tho  new-born,  and  consequently  one  is  not  surprised  at  the  high 
percentage  incidence  estimated  by  Kassowitz.  Kassowitz  also 
drew  attention  to  a  not  infrequent  change  in  the  epiphyseal  lines 
of  the  new  born,  bul  Pommer*,  who  Btrongly  combated  this  view 
of  congenita]  origin,  demonstrated  that  Kassowitz  was  confusing 
Byphilitio  osteochondritis  with  rickets. 

Wieland  f,  who  has  recently  written  extensively  on  the  question 
of  congenital  rickets,  has  shown  that  although  softening  of  the 
cranial  bones  is  present  in  about  20  per  cent,  of  infants,  it  tends 
to  disappear  jn-t  at  the  age  it  which  rickets  appears.  This 
author  further  points  out  that  the  parts  of  the  Bkull  affected  with 
"oongenital  softening"  are  quite  different  from  those 
attacked  by  true  cranio-tabes.  The  latter  involve-  chiefly  the 
centra]  portions  of  the  occipital  bones,  whereas  thai  variety  present 
at  birth  is  found  at  the  margins  ol  I  he  pai  ietal  and  frontal  bones. 
Ami.  finally,  \\  ieland  says  thai  the  congenita]  softening  of  bones 
lias  none  of  the  histological  features  of  true  rickets,  and  in  all 
probability  is  an  anomalj  of  development. 

Sohmorl  lies  are  of  great  importance  in  the  adjudi- 

cation of  tin-  question.  He  examined  the  bones  of  children 
under  l  vean  oi  age  dying  between  the  years  ol  1901  and  1908 
in  Dresden  Hospital  (386  in  all),  and  subjected  them  to  histological 
examination,  which,  as  previously  mentioned,  is  the  only  sure 
way  of  making  b  definite  diagnosis.  In  no  case  did  he  find  evi 
denoe  of  rickets  in  a  child  under  -  months  ol 

Although  it    was  Btated  above  that    rickets  is  a  disease  "f 
infamy  and  early  childhood,  it   may  not   only  relapse  in  later 
childhood  or  adolescence,  but   it    may  devt  lop  in  a  previously 
healthy  ami  mm  rachitic  individual  as  late  as  the  twentieth 
of  life.     St  iiit  1  \   speaking,  the  term      I.  ■••    R 
ohitis    I  hould  be  retained  for  the  latter  examples,  but 

both  are  usually  i  lassified  under  the  one  heading.     Etelapst 
after  t  vean  are  not  very  uncommon,  bu1  the  primary  cases  after 
t  hat  age  are  undoubtedly  rare 

Symptomatic illy  and  anatomically  tin-  variety  (late  rickets) 
of  the  disease  is  not  different  from  that  oi  urring  during  infancy 
except  that,  Bince  the  growth  of  the  cranial  bones  is  not  bo  active 
at  tin-  period  of  life,  changes  in  the  Bkull  are  Blight  or  absent. 
On  account  of  the  absence  of  a  negative  balance  in  the  calcium 
metabolism  in  examples  oi  late  rii  k<  tsSch  ibad  considers  that  it  i< 

•  Pomt  i  ■  '■    ipxig, 

t  Wieland,  Ergtb.  i  mm   M 

J  Schmorl,  /  >,-  b    l  inn    \f*d  nnd  K  n  i  rhkdt,  Bd   l\ 
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etiologicaOy  different  from  that  variety  occurring  in  infancy  (p.  :<•">). 

I'  lifficulty  in  walking,  epiphyseal  enlargement,  i 

bendii  idityofmue  ml  maybe 

rhe  accompanying  p  and  2)  show  the 

trance  and  r«--ult  of  X-raj  ezaminatiorj  of  growing 

in  a  irirl  .1.  as,  who  had  developed  th< 

disease  Borne  months  previously. 

7     SMI    I  K  I  1 1 l  l 

.•ml   workers  have   paid  attention  to  this  aspect   of  the 

subject,  and  it   would  -'■••in  from  th<-ir  collected  statistics  that 

n   the  whole  more  Busceptibh    to  than 

Bi  lohitic  ohil  I    • 
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Chart   A 

SHOWING    PERCENTAGE  OF  CASES  EXAMINEDO86  IN  ALl/'WITH 
ACTIVE  ANO  HEALING    RICKETS   FOR    EACH  MONTH  OF  THE    YEAR 

COMPILEO    AFTER    SCHMOPL 

May    June    July     Au£    Sep.  pet      Nov     Dec. 


Jan      Feb     Mar     Apr 
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Table  1. 


Early 

Advanced 

Healing 

Total. 

rickets. 

rickets 

rickets 

January 

7  (35/0%l 

12  (60/0%) 

1     (5/0%) 

20 

February 

7  (29 11  ■  ) 

15  (62/5  •  ) 

2    (8/3) 

24 

March 

4(19/1  •) 

14  (66/6  •  ) 

3(14/3-) 

21 

April 

3(17/6-) 

11  (64,8  ■  ) 

3  (17/6  •  ) 

17 

May 

5(16/7-) 

19  (63/3  •) 

6  (20  /0  •  ) 

30 

June 

9(36/0  •) 

10  (40/0  •) 

6  (24  /0  •  ) 

25 

July 

6  (23/0  •) 

8  (30/0  •) 

12  (44/0  •) 

26 

August 

3(14/3-) 

7  (33  /3  ■  ) 

11  (52  /4  •  ) 

21 

September 

3(14/3-) 

7  (33  /3  •  ) 

11  (52,4  ■  ] 

21 

October 

3  (13/6  •  ) 

7  (31  /9  ■  ) 

12  (54/5  •  ) 

22 

November 

7  (28/0  •  ) 

12  (48/0  •  ) 

6  (2; 

25 

December 

8  (27  m  ■  ) 

14  (48/2  •  ) 

7  (o;      ■ 

29 

Showing  tin-  frequency  with  which  early,  advanced  and  healing  i 
w.t-  met  with  at  dilfercnt  periods  of  the  year  in  386  post-mortem  examina- 
tions ol  children  under  4  ve.irs  of  age. — Schmorl,  Ergcb.  d.  inr.Med.  und 
Kinderheilkunde.  Bd.  4,  p.  439. 

Tin*  table  Bhowa  thai  although  rickets  may  oommenoe  at 
;in\  time  of  tin-  year,  early  and  marked  c  i  -  .  re  mosl  Ej  ut 
during  winter  and  indleasl  numerous  dm  ad 

autumn;    whereas  cases  showing  evidence  of  healii 

tin-  early  part    of  the  year  and    mosl    Frequ  nf    'luring 
-immii  r,     These  point  a  a  re  well »  .v  m] 

■  citing  Schmori's  findings  graphically. 


9.  Symptoms. 

Rickets  is  a  disease  which  is  insidious  in  ii 
in  it-  '"in  e     '!  ii  y  of  the  condition 

show  wide 
all  th<  ich  have  h 

if  scurvy,  which  may  atta  non- 

io  infants. 
\  child  which  previously  had  been  thi 

m,  and   if  it  hml  Leai 

io.    It  ia  1 
i-ut  till  after  the  first  yeai      The  atanelle,  which 

in  the  normal  ohild  at  about  the  twelfth  to  tl 

:.-   widely  open,  and   thickening   of   the  growi 
of    id"    1 -    appears,     The    parietal    and    frontal    emu 

■  •  prominent,  and   the  face  seems    p  nail. 

Tin-  oosto~chondral  junction 

of  the  cud-  "f  the  l<>n_'  i  0         mally,  the 

ohild  be  tender  and  oriee  when  handled      [*he  child 

generally  ceases    t..  Increase   in  weighl  or  emaciates,  although 
in  not  a  fi  besity  ia  a  prominent  early  feature      It  is 

long  in  standing  and  in  learning  t<i  walk,  and  the  bones  of  the  limln 

In-.  ,  .me  lii  i,; 


A    1  ■ .  ■  lition  in  th<  iges  may  1..    ■  \ 

n  only  !«•  made  from 
ily  on  the  age  of  the 
child,  but  also  on  tin-  duration  <>f  the 

When  fully  developed,  bowt  tore  i-  most 

en  t'.i  any  other  condition. 

jhion  « ith  tin-  li  I  and 

supporting  tin-  bod)   with  I  tched  arms.     The  cranium 

somewhat  Bquare  - 1  i.i  |  •<•-  with  pverha 

from  the  development  of  frontal  and  parietal  bosses.     The 

mtanelle    i-    widely    open,   \\\\\i    thickened    mar) 
ing  "f  1I1"  central  portions  "f  i  I 

be   present,   though   in    my  i  i  this   is   nol 

frequent,  and  is  only  found  in  )  tients       \t  one 

pi.  !•  ■!    bj    many    English    writers    I 
litic  in  naiiui'i.  but    I  have  -'•••n  undoubt 
in  non-syphilitic   rachitic  infants      On   the  Continent 

■  he  rachit  ic  origin  of  ci 
i-  frequent  ly  ta  ken  a  I  reatment 

In  ■  v  are  usually  prematurely 

i  .1  Btumps. 

The   chest    is    small   and    narrow,    with    lateral   depressions, 

giving  it  the  so-called  "  fiddle-shape."    I  if  th<  ribs  due  to 

hondral  junctions  i-  felt .  and,  ii 
prominenl .  maj    be  -•  ids  down 

foi  ming  i  he     i  ickety  >  I  ite  bending 

of  the  ribs  in  th<  ur  « ith  swelling, 

giving  rise  to  t  he   posl  0  i  ly  a    hoi  i; 

-  i <  «ii  about   the  level  "f  the  xiphisternum  and    just    above 
the  liver     Harrison's  sulcus  I 

ltc  due  in  part  I  in  part  to  mus- 

oulai    action,   whereas    tin-    horizontal    on<  ''      due    to 

atmosphci  ic  |  ressure 

•men  is  protuberant  from  atony  of  the  gut  and  ab 
dominal  wall  with  consequent  tympanitis,  and  on  account  <>f 
the  n  illness  of  the  thorax     the  liver   and  abdominal 

nts    of    the    up  pushed    down* 

seldom    palpable;    and  when  it   is    tubercul 

ana  mia   oi  usually   be 

ids  <>(  the  long  bones  are  enlai  iallj   at   tli<- 

i  the  bones  themselves  rai  iously  dist 
The  defom  and  result  not  only  from  bend 

it    also  f t •  «t 1 1   fraotun       h    Bhould   be   remembered 
that  the  b  k  nd  on  whethi  r  "i   not    the 

ohild  to  walk,  as  in  many  instan  ;  t  urvature 

of  i  )■•  Fore  the  cl  made 

-    .     121, 
•  i  a,  1881.  p,  323. 
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The  curvature  may  implicate  both  upper  and  lower  limbs, 
but  is  usually  mosl  Bevere  in  the  latter.  There  may  be  genu 
varum  <>r  genu  valgum  on  either  side;  or  genu  varum  in  one  leg 
and  genu  valgum  in  tin-  other. 

The  spinal  column  is  almoel  invariably  the  seal  of  curvature, 
mosl  frequent  lyoi  I  be  nature  of  kyphosis,  w  bicb  may  occasionally 
be  bo  marked  aa  to  suggest  Pott's  disease.  VI  other  times, 
though  more  rarely,  a  greater  bi  less  degree  ol  lateral  curvature 
or  scoliosis  is  present . 

\  striking  Feature  of  the  disease  is  the  unequal  distribution 
of  the  bone  changes  ,  in  one  case  the  legs  Buffer  chiefly,  in  another 
the  arms,  in  still  another  tin-  thorax,  ami  in  oi  hers  again  the  bead  ; 
nevertheless,  in  not  a  fev.  cases,  all  part-  of  the  skeleton  are  equally 
and  severely  affected. 

The  curvatures  of  the  long  bones  contribute  towards  the 
dwarfism  of  the  ra  ihitic  skeleton,  but  am  -t  of  growth  in  length 
of  the  bone-  themselves  is  another  important  factor.  The 
chiefly  affected  in  this  way  are  those  of  the  face-  and  the  lower 
limbs,  for  tin-  Bimple  reason  that  they  grow  most  rapidly,  and 
thus  tin-  persistence  of  the  infantile  proportions  tin-  large  cra- 
nium and  proportionally  short  li  produced.  This  u.n 
well  shown  by  Shaw*  early  in  last  century,  and  I  have  been  able 
to  corroborate  in  the  main  bis   findings.     During  the  ti' 

.4   life   tin-   lc_'-   normally   incre  .    i.e., 

bj  133  per  cent.,  whereas  the  arm-  increase  only  6J  ins.,  repre- 
senting an  increase  oi  *-!  |"  r  cent.,  and  the  body  ~  ins.,  or  7<>  per 

SO  t  hat   with  ai  t<  -t   ol   growth  those  part-  which  grow    ino-t 

rapidly    suffer    most,    and    thus    th<  ime    small    pro- 

onately  to  the  arm-.  This  i-  in  marked  contrast  to 
the  condition  in  achondroplasia,  where  both  aim-  and 
are  equally  affected.  During  the  first  -i\  years  <>f  life  the 
face  bone-  increase  in  length  by  1.1  in-.,  or  Mi  per  pent.,  while 
the  circumference  of  oranium  -how-  an  increase  of  5|  ins.,  a 
percentage  increase  of  only   42  per  a  -  held   that   the 

head  i-  never  increased  in  size  in  rickets  -\i<<\  that  it  only  lo  1 
large  in  comparison  with  the  face  I  ot  growth  of  me 

bones  of  the  latter.  Although  tin-  would  seem  to  be  uorreot 
for  the  majority  examples  of  increased  oircumferenue 

of  the  cranium  are  undoubtedly  met  with 

Klaccidity  of  the  limbs  due  to  muscular  weakness  and  laxity 
of  the  ligaments  i-  very  characterise  ■•   rachitic  children 

an-  often  spoken  of  a-  being  double-jointed,  Binoe  it  i-  possible 

I     limb-   in   all   -or;-   of   peculiar   positions       The   heels 

can  be  placed  in  the  nape  of  the  neck,  anil  the  feet  so  inverted 
oi  everted  that  the  heel-  point  directly  upwards  The  muscular 
weakness  maj  be  bo  severe  that  the  child  is  unable  to  Buppori 
itself  in  either  the  sitting  or  standing  postun        \   a  rule,  hi 

•  Shaw    Medico  Chiturg.   Tram,     I.orx.  I 

XXVI,  p  336. 


I   contrast   to  troe  paralysis,  the  chill  can  more  hi^ 
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rather  than  an   integral    part    of  the  disease.     As   Holt* 
"The   viscera]   changes   are    not   infrequent,    but    they   are   not 
essential." 

The  pulmonary  and  cardiac  manifestations  are  entirely  due 
to  pressure  and  are  mechanical  in  origin  ;  the  supposed  anaemia 
does  not  exist,  and  the  nervous  symptoms  are  probably  evidence 
of  tetany,  a  disease  sui  generis,  and  probably  caused  by  d 
of  the  parathyroid  gland.  The  various  manifestations  of  tetany 
(facial  phenomenon,  laryngi  mu  tridulus,  oarpopedal  ^pasm 
knd  eolampsia)  are  ohiefly  observed  during  ohildhood  in  rachitic 
subjects  fn  the  pie-, hi  investigation  tetany  uas  encountered 
in  in  per  cent.  >>t  all  the  cases  of  active  and  healed  rickets 
studied,  while  no  undoubted  instance  <>t  tetany  \\.i-  observed 
in  the  non  rachitic  children  examined  (p.  56)  So  Btril 
this  association  "t  tetany  and  rickets  that  many  authors, 
j  whom  may  be  mentioned  Cheadle  and  Kassowits. 
look  upon  the  conditions  as  merely  different  manifestations  ol 
the  one  pathological  process.  The  nervous  symptoms  do  not. 
however,  bear  any  relationship  to  the  severity  of  the  osseous 
changes,  and  marked  tetany  is  found  in  examples  of  healed  rickets 
long  after  the  active  stage  of  the  disease  has  disappeared.  It  is 
found,  too.  in  infants  even  as  young  a-  two  weeks,  at  which  age 
there  can  be  ih>  question  "f  its  being  associated  with  rickets 

It  is  possible,  of  course,  thai   thei  reral  varieties  <>t 

tetany  This  I  think  unlikely  BO  far  as  childhood  is  concerned, 
since  it  has  been  shown  thai  in  both  experimental  para  tin 
roidectomy  and  in  tetany  in  ohildhood  there  i-  one  eonstant  and 
very  definite  finding,  vis.,  increase  <>f  guanidin  in  the  blood  and 
urinef  One  might  be  justified  in  doubting  if  such  a  distinct 
metabolic  change,  which  can  be  induced  experimentally  by  para 
thyroidectomy,  could  ensue  in  the  human  subject  apart  from 
dispose  of  the  parathyroid  glands.  Since,  however,  guanidin  is 
a  product  of  decomposition  of  protein,  it  is  just  possible  that  thi- 
decomposition  might  take  place  in  the  ad  the  guanidm 

be  absorbed      Th<  re  is,  howev<  r,  no  i  \p  rimen   tl  proof  of  such 
•in  occurrence   and  large  dosec  "f  guanidin  can  be  administered 
old  and  young)  withoul  toxic  symptoms  being  produced. 
Mc<  i  intention  thai  the  changes  in  the  parathyroids 

are   tl:.    I.  -ult    of  toxic   product!   absorbed   from   the  intestine 
i-  not  opposed  td  tlii-  \  ii  u 

BfacCallumj  ha-  pointed  oul  the  importance  "f  calcium  salt* 

i    13  mptome  of  tetanj  eaibli  .  thai 

I'a-  titers  is  a  disturl  cium  metabolism 

in  the  direction  of  s  mueh  diminished  retention  .<  byper  excitable 

•i. in  ,,i  the  nervous  system  >-  induced,  .ni<l  thai  the  onsel 


•   Holt.   lot.  Cll 

■ 

0  Mui  .illim,  <     \\  ||f     | 


of  the  symptoms  of  tetanj  fective  parathyroid  action 

ami    •  tion    of    guanidin    i-    favoured.     The 

-  objection  to  such  an  assumption  i-  the  fad  that  - 
a-  the  deprivation  of  calcium  is 

to  Buffi 

Enlargement   of  the  spleen    as  pointed  oul   Bret   by  Gliss on. 

i  feature  of  the  disease,  and  recently  Cowan  and  MacClure* 

and  othen   have  conclusively  shown  that  uncomplicated  rickets 

iccompanied  by  splenomegaly. 

The  implication  of  the  muscles  is  more  difficult  t"  dispose  of 

In  many  cases  the  muscular  weakness  is  extreme  and  seems  out 

(>f  all  proportion  to  the  severitj  oi  th<  much 

•  imes  thai  o  some  myopathic 

condition   is    pn 

in  rickets  give  normal  read  ft  is  n  this 

connection  that  tremors  ol  the  muscles  «itii  weakness  is  ohs 
terist  i>'  <>f  t. 

Henoch,    Heubner  and   Zappert,  in  the  finite 

histological  changes,  are  inclined  t.i  the  \  o -w   that   the  weakness 

of  the  muscle  is  see Ian  ; .  • ,  1 1-1 1~.  •  induced  b\  pain  in  the  limbs. 

hardl  an  the  other  hand,  believe  that 

it  i-  the  seat  of  a  pi  fie  dystroplij       ' 

In-  opinion  on  microscopic  changes  in  the  muscles      ll< 
that  in  all  Bevere  examples  of  the  disease  the  muscular  fibn 
abnormally  narrow,  1 1 1 « -  transv<  i    and  the 

nuclei  increased  in  number.     Martins,}   however,  in  more  n 

gations,  cannot   corroboral      B  I1    may  be 

•  i^  disuse  whioh  causes  the  atrophj  and  weakness  of  the 
muscles,  and  that  in  part  the  paresis  is  of  the  nature  ol  b  reflex 
to  protect   tlic    painful    |> .  movement,  l>ut  in  \ 

I  es   further   work   is   necesxarj    before    •    primary 

implical  ii  >n  can  be  exi  lu< 

i"   r \ in tit  w  Chak< 

The  Won.-  changes  are  tin-  essential  sign  of  the  'li-1 
The  bo  as  a  whole,  soft,  bend  easily  and  <-ut  like  oarti- 

wing  to  the  fact  that  they  oontain  less  calcium  than  normally. 
In  the  normal  bone  the  proportion  ol  organic  to  inorganic  matter 
hereas  in  rickets  this  proportion  is  reversed.     A'  •  ord 
ing  to  i  and  tteyerf  chemical  examination  of  a  normal 

and  rach  following  result  : — 

N..i in.it  Radios.     Rachitii  F 

materia]  ...  71   -' 
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The  bones  in  rhskets  are  often  altered  in  form,  the  ends  are 
enlarged)  all  the  Bharp  edges  are  rounded  off,  and  they  are  the 
..it  of  curvatures.     Sometimes  th<  naply  the  exaggeration 

of  the  normal  curves,  and  may  be  due  to  force  exerted  by  the 
weight  <>f  the  body,  muscular  action,  or  atmospheric  pressure, 
jr.,  in  the  chest.  Sometimes  the  curvatures  are  the  result 
of  fractures  which   are  usually  of  th<  variety.     The 

bones  mos1  frequently  the  seal  of  fracture  are  the  radius,  ulna, 
<  lavicle  and  femur. 

The  bending  of  the  bones  aparl  from  fracture  often  causes 
thegn  ortion  of  the  limbs,  mosl  marked  as  a  rule  in  the 

legs.  Here  genu  valgum,  due  to  curvature  of  tibia  and  femur, 
or  genu  varum  due  to  curvature  of  tibia,  may  be  present.  There 
may  be  genu  varum  in  one  leg  and  um  in  the  oilier. 

At  times  the  curvature  i-  antero-posterior,  recalling  the  Babre 
tibia  of  congenital  syphilis,  bul  in  rickets,  as  X  ray  examination 
showB,  the  bone  is  simply  bent,  whereas  in  syphilis  the  altered 
form  is  due  to  new  formation  of  bone  on  it-  anterior  aspect. 

The  lower  limbs  maj  be  greatly  distorted,  and,  as  in  osteo- 
genesis imperfecta,  uo1  conform  to  any  of  the  above  types. 
There  is,  however,  one  characteristic  feature  which,  when  present, 
is  pathognomic  of  rickets,  viz.,  the  tibial  Bpinu  or  Bfacewen'a 
tubercle.  This  osseous  Bpine  on  the  inner  aspect  of  the  head  of 
the  tibia  I  have  never  seen  except  when  the  deformity  was  due 
to  ricked  -. 

A  .hi/  examination  of  bones.  I'  \  i  13  examination  the  bone 
changes  are  a-  a  rule  clearlj  revealed,  and  in  a  doubtful  case  t he 
diagnosis  can  usually  be  settled  in  this  manner.  1  am  unable  to 
Bay  if  osseous  changes  can  be  shown  by  X-ray  examination  in  ad- 
vance of  the  other  clinical  symptom--,   hut    then-  is  no  doubt   that 

in  very  Blight  cases  they  can  be  very  plainly  discerned.  I  find 
that  the  changes  are  usually  best  seen  at  the  wrist,  though  in  a 
few  cases  the  bones  have  appeared  normal  at  the  wrist,  while  at 

the   ankle  joint    they   have   presented    rachitic   changes.     Such 

variations  in  the  joints  affected   have  already  been  alluded  to. 

In  riokets  the  bones  seldom  -how  the  appearance  of  a  delicate 
network  bo  characteristic  of  normal  bone.  Not  infrequently 
the  bone  i~  represented  by  a  homogeneous  shadow  devoid  of  all 
det.ui  At  times,  however,  the  trabecular  network  i-  quite 
apparent,  but  it  i.-  ooarser,  less  regular,  and  more  unevenly  dis- 
tributed than  in  the  normal.  This  Ian.  i  app  aranOB  i-  be 
in  very  young  eases,  or  in  those  in  which  the  disease  has  been  in 
existence  for  a  long  time. 

The  changes  are  most  constant  ami  characteristic  at  the 
growing  ends  of  tin-  bones.     The  end*  n  diameter. 

and  especially  i-  tin-  true  of  the  carpal  end  of  the  ulna.  They 
present,  too,  a  variously  sized  area  of  diminished  density,  and 
have  a  concave  ••!  wavj  surface  instead  of  the  normally  sharply 
defined  flush  or  slightly  convex  ends.      I  .      I  and  4).    In  older 


ohikh  tree   "f  ossification   ol  tin- 

epipl  i    and  when  thi  ien1  thej  are  ill 

defined  and  smallerand  more  widely  separated  from  the  diaphj  sen 
than  in  health     Oc<  isionall)    however,  calcification  ol  tin*  ulnai 
epiphysis  wonld  seem  to  be  premature      At  (east  in  two  eases  <>i 
ged  •'*  and  ~  years  resp  this  centre  was 

rent,  whereas  in  auj   normal  wrisl  ol  7  years  thai  I 
have  examined,  no    diadoii   in  tin-  situation  could  b< 

\  experience  goes  th<   ossification  "f  the  carpal  bones 
is  alv  ■   ■ '1.  and  the  shadows  n  these  bom 

smaller  I   more   widely  from   one  another  than   i- 

norm  tl  foi  the  .i^o  of  the  patient 

.)/"■  r<  xopu    ■  g   bone    thr 

n  !-•    in  «  id(  ii  of  tli»'  oarti 
_ :    wing  /..in    i-  truly  a 
line     the  epiphyc  v    glistening    bluish 

whiti  b  the  diaphysis  from  the  epipl 

In  rii  kets  it  i-  ii  many  fold,  is  irregular,  and 

extendi  b)   tongui   liki  into  the  diaphj  5      etimes 

pletel}  out  "IT  from  t  he  growing 
epiphyseal  rone  and,  as  suggested  by  Virchow,  maj  form  nuclei 
for  the  development  later  of  enohondroma  mally  tin- 
in  layers,  tin layei    being  separated  from  the  other  by  a 

ae      More  frequently,  however,  no  Buoh  arrangement 
i-  risible,  and  irregular  islands  of  unoaloifu  crated 

-  give  tin 
idea  of  hy]  I  the  view  that  the  condition 

is  inflammatory  in  nature     The  marrow  oavitj  seems  undulj 
wide,  and  there  is  the  - » i ■  i *-  i  il  bonj  tissui   undei 

the  periosteum, 

.1/  On    mioro  tion     the 

'  mi y  of  the  epi]  evt      more  atril 

the  growing  end  of  the  Bhafl  of  any  long  bone  <if  the  non 
child  tin-  tii~'  change  observed  is  •>  proliferation  of  th< 
oells,  which  subsequently    h  ranged  in  rows  in  th< 

The  i<H  spaoes  enlarge  and  become  oonfluent 

\n\  aded    bj    v«  ■-•  1-    from   the 
peril  hoi  driuin      aocorapan  ■  U  oblasta    and 

,  ■  i  iohondrium  encirole  t  he  bone  in 
rows  uid  thus    the   invadi 

.  i .      and  give  i"  the  bone  ■■  somen  hat 
Sohmidt   and  Sohmorl)  *     I  in  h 

nty  m  the 

lo  not  but  terminate 

Sohmidt*  these  troanolii  rary  in 

number  in  different   bones    and  then  tnd  is  a 
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•  growth  of  the  bone.  The  car  ilaginous 
matrix  between  the  c  U  next  becomes  calcified,  and  these  pillars 
of  calcified  cartilage  form  a  scaffold  <m  which  bon  -ited. 

Tin-  normal  bony  tribeculse  thus  form  supied  t')r  the 

iiiM-t  pari  by  almosl   parallel  rows  ><i  elongated  b  with 

then   pi                                  righl  angles  to  the  a  I  are 

surrounded  I  of  homogei us   "osteoid"  tissue 

5). 
In  rickets  tl  Loeasive  preparation  for  the  formation 

of  bone  in  the  greatly  increased  depth  of  the  layer  of  proliferating 
parallel-arranged  •  ir  ilagi   cells,     Th<   d  '  'I"-  cells 

is  delayed,  and  o  dly,  sothal  irregular 

remain  as  such,  and  are  neither  absorbed  nor  infiltrated  with 
lime  igu    like   pi  I    cartilage  alternate   with 

areas  of  partially  or  almost  normally  calcified  tissue,  with  an 
apparent  inert  i  intervening  marrow.     When 

occurs  il  takes  pi  ilarly.     The  trabecule  I  >r  the 

mosl  part,  however,  as  homogeneous  processes  with  or  without 
ghosts  of  cartQag  Us  -the  so-called  osteoid  tissue  with  -mall 
central  zones  occup  d  by  dwarfed  and  irregularly  placed  bone 
cells     : 

//  ,  .  oid  tissue  thai  it 

I 
There  has  I  deal  "t  discussion  as  to  whether  or  not 

there  is  exc  i  ition  "f  tissue  at  the  growing  ends  of  the 

bones.     Most   wi  of  opinion  that  Buch  does  take  place 

and  certainly  th<  md  unequivocal  Bwellii 

supports  such  a  vi  Schmorl*,  however,  holds  that   tl 

no  increased  form      >n,  and  thai  the  appearance  of  Buch  b 
taken  place  resul         >m  deficient  absorption  "f  i  irtilage,  which 
undoubtedly  is  a  E  the  Uthoi  would  se»  m 

to  me  impossible  prove  oi  disprove  such  a  line  of  argument 

i1  is  unlikely  th  ed  formatii 

■  •!  enlargement  <•:         epiphyses  greatlj  depend    on  the  influence 
of  outside  force  brain      The  costo-chondra]  enlarge) 

i-  in"-:  marked  ribs  which  move  most  freely,  ai 

at  the  ankles  is  most  marked  in  those  children  who  have  attempted 
to  walk.     In  i  '  rickets  in  the  dog  I  have 

iges  in  the  bones  of  all  the  Limbs 
ure  of  the  femur  (Fig.  7) 

/.' marrow      \-  mentioned  above  the  marrow  in  rachitic 

ms    unduly   abundanl    and     according   to    Pommeri 
i-    hyperplastic    in    oat  are      Pommi  i 

ination  re\  i  elj  cellul  u   I  issue,  with  in  | 

an   in  md   use  "f   eapillarii 

deposits  "f  pigment    with  at  times  an  im  re  •    of  the  oonm 
tissue      II  definitely  that  there  i-  nevei  an  ei 

Hirl,  loc.  cit. 


amount  <>f    fat,  but   in  mj    cases    of    experimental    rickets  the 

only  change  that  I  could  detect  in  th<-  amount  oj 

i  in  infancy  and  childhood  is  always  hj  perplastic, 

and  thus  Brian  concludes  that  in  rickets  the  marrow  >li<>ws  little 

■  from  the  normal.  Children  rarely  die  from  rickets, 
Imt  as  a  rule  in  consequei f  some  acute  inflammatory  com- 
plication, which  "f  itself  tends  t"  cause  a  hyperplasia  <>f  tlu> 
marrow,  bo  thai   in  view  of  these  physiological  and  pathol  ' 

considerations  the  whole  question  <>f  the  changes  in  the  marrow 
in  rickets  seems  worthy  <>f  reinvestigation. 

Tht     naturt    of  tht    changt    in   tht    b  S  bmorl,    Pommez 

and  Schmidt  all  Bee  the  pi  imary  change  in  the  disease  as  deficient 
calcification  of  tl  and  a-k  the  question,  "Whj  does  the 

rachitic  ti--u<-   remain   uncalcified  ?  "     It    i-   these   writers  who 
an-  responsible   f"i   diverting  much   <>f   the  attention  in  recent 

to  tin-  one  aspect  of  the  problem,  \i/  .  calcium  metabolism, 

(ii)  <  'aleium  Metabolism. 
.urn    metabolism    in   health.     Prom   a    rtsumt    \<\    Order* 

of  the   work  '1 ■   previous  t<>   1912,  the  following  result 

abet  racted. 

Tun  i    2 
Tablt  showing   Averagi    Daily   Retention    <>f  CaO    in    llmli/i  and 
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Prom  an  examination  <>f  the  above  figur  sen  in  the 

first    place  that    in   health   the  calcium   retention   varies  within 
verj    wide  limits,  but  thai   generally  it  increases  with  age,  .n<l 
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that  although  the  absolute  retention  is  greater  in  artificially  than 
breaai  f<'d  infant-,  the  percentage  absorption  is  found  to  be  leas. 

In  9  normal  breast  ted  infant-  i>f  [ess  than  14  day-  th<-  average 
daily  retention  <>f  < 'a  estimated  as  CaO  wan  0  i-'l  gnns.,  witha 
inaxiiniiin  of  0-209  grms.  and  a  minimum  of  0-042  grms.  In  0 
healthy  breasl  fed  infant-  between  1  and  6  months  <>f  age  the 
average  daily  retention  of  CaO  amounted  to  0*149  grms.,  the 
maximum  being  0*183  grms.  and  the  minimum  0*054  grms.  In 
6  healthy  artificially-fed  children  between  2!  and  6\  months  the 
average  daily  retention  was  0*221    grmt      with  a  maximum  of 

0-412  grms.  and  a   minimum  of  0*120  l'iiii-..   and   in   9  a  it  ltirially- 

fed  children  between  the  ages  of  8  and  10J  months  the  average 
daily  retention  of  CaO  was  0*253  grms.,  the  maximum  being 

0-925  grms.  and  tin-  minimum  0*054  grms. 

In  illustration  of  the  greater  retention  "f  the  -alt  on  a  di>-(. 
of  cows'  milk  than  on  one  <>f  human  milk,  the  following  figures 
compiled  from   several  experiments   by   Langstein  and   M 
may  be  quoted  : — 


Intake. 

CaO 

CaO  retention. 

Absolute          % 

milk 
Cows'  milk 

•  2884  g 

■0127  g. 

•01(56  g. 

i  142  e 

•176  g.    4-6244 
•924  g.     ■!-  44-4 

It  has  been  suggested  by  Dibbelt'f  thai  the  increased  retention 
with  cows'  milk  is  directlj  related  to  its  greater  calcium  content, 
and  Kochmann  and  PetzBchj  conclude  from  animal  experiments 
that  by  the  administration  <>f  certain  salts  "f  calcium  the  amount 
retained  can  be  increased.  Orgler§,  however,  who  lias  carried 
i. in  experiments  in  the  child  <>n  the  administration  of  calcium 
did    not    find    that    the    amounl     retained    could    b 

llitlu I 

That    the   behaviour  "f  the    calcium    retention   is   probably 
much  more  closely  related  to  other  elements    in  the  diet 

by  the  work  of  several  observers.    The  following 

experiments  with  diets  i :  and  rich  in  milk  fat  seem  to  show 

thai    increase  ol   fat    causes  a  fall  in  the  amount    i>f  calcium 
retained, 


•  I  ingstein  and  Meyei  ^tmgssto/fuechst/. 

t.-n.  1910,  p    17 

t  Dlbbell  .    .    lnslttut    \n 

1 

tmann  and  Petisch,  Utochtm  ZtU  .  Bd  XXXII,  p.  10, 

1911. 


_ 


Jahrb.    f     Kindtrheilkunde,    Bd     I.W 
experiment,  :>  daye  with  eaoh  diet. 


SV  iii  Milk 


Cream  1  part 
Water  2  part* 


Intake 

Output  in  urine    .. 
<>utput  in  :.i 

\nmunt  reta 


V75  grins. 

SI8 


J  crtnt 
•0 

I    125 


I'M  grins    p  d  ''    :    - 


In  tin-  experiment  tin-  question  "f  ■  diminished  protein  mt  > k. 
musl  ' nsid<  i 


tteiniti   {Jnhrhurh  j     K imUrheilkundt     Bd     1.V11     1909 


Duration  oi  experiment 

CaO 


4  ii.i\  ■  :<,... 

J  Mill  9%  Fat) 


I  luiput  in  urine 
<  )utput  in  1 

\mount  retained 


0 
■419 


P  '' 


(8)  Me;  Vol.  XII,  p    122,  I00K) 

\  _■  "f  i  liilti   ■'<■  montha 
Dm  •  rpei  in,,  iii  .  .1.  h  •  i i <  i 


l  '-in 


Intake 

Output  in  urine 

Output  || 


■218  gnu 


\m  iunt  irt.-uncti 


ml    p  d 


M0  grnT-    p  d 


(j)  Meyer  (Bioehem.  Zeit.,  Vol.  XII.  I 
Duration  of  exper 3  da 


The  sami 
i   i  ein 


int.. U'  1-7  gnns 

Output  in  urine  0 

Outp  i'  -547     ., 

Vmount  retained  !''i.  120  gnns  p.d 

(.-,j  Orglei  (Ergeb.  rf.  inn.  Med.  »»</  Khde.,  BA  VIII.  u    170) 


J  Milkand  Barley 

Watt  i 


[ntake  770  g  1  -285  firm- 

Oil  0021 

Outpul  -722     .,  !    528     ,. 


•  nil  i  0-037  grins   pd         -  0-267  grnv. 

All   varieties  <>f  f ; •  t .  however,  <!<>  t  duce  tlii- 

effecl      i '("I   liver  <>il  and   Sesame  "tl   were  found   to  oaw 

retention    ai    calcium,   as   the   following   experiment* 
- i i < « \"       It   i-  possible  thai   this  may  explain  the  benel 

i  livei   "il  ii,i  rickets.     It-  prophylactic  action  has  recently 
been    maintained  bj    Ress  ami  Pnger  in  communitii 
obildn  n  in  New  York.* 

[Bioehem    /•  ■>     Bd    XVI,  1907,  p    I 
l)ui  i-i  uiiriii  ii  pei  iod 


Milk  an  I 


B    +    Cru! 
I  i    1  >.  I 


1   40  J  I    i.72  grms 

Output  in  unii'  0  0  0-0 

Output  I  nnfi7 


\Mu.nir  ..  +  n- 1  Hi  gnat    p  il 

tli     \9V, 


'  \  I.    IW7,   p    471 

of  expcrm  • 

i  Milk 


1  Milk 


0*716  £iiu> 

Output  in  urine    ...  l 


•it  retained  031  grnu  p  >l  l>  <1 

I:   i-  impossible  to  Bay  bow  the  othei  elements  in  the  diet, 
viz..  proteins  and  oarbohj  tisfaotorj    mete 

bolism  experiments   with  :\-m_- 

albumen  and  carbohydrate  contents  an    available      The  whole 
question  "f  the  influence  of  these  proximate  principles  <>f  the 

f I  "ii  the  calcium  metabolism  requires  further  investigation 

( >f  other  factors  which  influence  the  calcium   retention  the 

most    importanl    is  exercise.     Kochmann  and    Petzsch*,  during 

mree   "t   a    researoh   into  the   factors   influencing  calcium 

metabolism,   encountered   one  animal   in    which   they   found   it 

impossible  i"  bring  - «. I »« * » » t    an  increased  excretion  "f  thi 

in  the  protocol  f,ftftl'ng  with  this  experiment    thai 
the  animal  was  it,  and  they  concluded  tha    ei 

influenced  th<'  retention  of  the  -alt. 

It    i-   tliu-  Been   t li.it    in   assessing   the   value  <>t   metabolism 

mm  mi-  in  rickets  several  importanl   factors    vii     agi     diet 

e,  which  <>l  themseh  .        fluence  the  retention 

mu  •  : rn<   in  mind 

..-/i'.s'/i  iii  rickeit      Sum'-,  however,  in  rickets  the 
leficient  in  calcium,  and  since  the  bones  are  the  chief 
ilt.  it   would  be  surprising  if  in  tin-  ■ 
lation  of  calcium  were  not  disturbed       \    ■  mattei 
such  a  disturbance   is  no1  infrequenl 

In  Orgler's  monograph,  detail  :  Buch  examinations 

CM   13  i     nil  ic  i  hildn  a  bi  .'1  1 1  months  of 

,.  .,->.  i  d  with  the  i 

ying  between  0-339  and  0-046  grms    of  CaO  per 
In  the  "tin  i  8  thei  n  of  1 1 1« -  -.ilt  <    i 

en  """7  and  0-262  grms.,  with  ■  daily  0-118 

which  oonti  ists  with  the  average  daily  retention  ol 
hitic  children  <>f  the 

•  iokete  in  hildren  between  the 

-  months  -  Bhow  a  loss  of  calcium  am. unit! 
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0-098  and  0-064  K'rms.  pet  diem,  while  3  bad  an  average  retention 
of  <>1  tirm.,  with  a  maximum  of  0-146  and  minimum  of  0*061 
•_'im    per  diem. 

of  ii  artificially-fed  rachitic  children  between  I  and  2\ 
2  ii;    and  I1,  years  old  respectively)  Bhow<  i   i  tcretion 

than  ingestion  to  the  extent  of  0-267  and  0  181  grms.  per  diem, 
whereas  in  9  tin-  average  daily  retention  w;  ms   "f  CaO 

with  a  maximum  of  ii-"o7  grms.  and  a  minimum  of  0-037 
The  greatei  average  retention  in  the  older  children  and  the  less 
frequenl    loss  is  in  accordance  with  the  observation  in  normal 
children,  and  interesting  in  view  of  the  absence  of  Ca  depletion 
in  the  few  available  i  rimilar  investigations  in  cat 

late  rickets.  Schabad  takes  this  latter  finding  as  evidence  that 
the  late  variety  of  the  disease  is  different  from  that  found  in 
infancy  But  even  in  infante  Buffering  from  apparently  active 
rickets  a  loss  of  calcium  is  not  invariable,  and  the  variations  in  the 
amount  retained  are  great.  The  following  records  show  how  under 
identical  conditions  and  with  the  same  diel  a  case  may  present 
at  one  time  a  loss  and  at  another  time  a  slight  retention. 


oabad  (quoted  by  Freund,  loe.  cU.) 


CaO. 

1st. 

2nd. 

Intake 

Output  in  urine     ... 

Output  in  faeces    ... 

1    4u39  grms. 

00 

1  -3367     ,, 

1  -2608  grms 
0-0 

87     ,. 

Amount  retained  ... 

+    -0673  grms. 

-  0- 1274  grms. 

(9)  Towlea  [Zeit.f.  KinderheMcunde,  Bd.  1.  p.  346). 
Duration  "f  experiment,  4  days  each  period, 


2nd. 


Intake 

i  >utput  in  urine    ... 

i  rutput  in  fasces    ... 

Amount  retained  ... 


IS  grms 
005 


-0-0170  grms. 


4-1218 

■0043  grms. 
3-0128 


01047 


•Sens  .'/  d    Med  S2,  1911 


■ .  ■ 



•   of  experiment  ...  5  d. 


I  -444  7-4' 


ii  retained 

In  such  b  i  hronic  disease  a-  r"  I  the  skeleton 

while   another  portion   in    I 
and  i  don  and  progression  <>f  the  disease  are  antit  ipated 

Uy   increased  or   lessened   retention  "t   calcine 
•uifficienl  explanation  f < t  the  variations     In  guppoii  >>f  this  he* 

'■:•     -'    fcil  ohilil  w  ho  |  'litli- 

i  lost  '>f  calcium  but  n<>  clinical  manifestations  of  rickets  till  the 
al  the  ag  month-  examination 

ed  a  retention,  though  Blight,  >>f  the  salt  amounting  at  these 
two  periods  to  079  grms.  and  '©71  gnns  "f  <  .ii »  pei  diem  n 
lively. 

■"/       \-  >i.  -iiin  in  •'-  ■  «rork  on  the  calcium 
enl  of  the  blood  of  normal  .mil  rachitic  children  has 
olaimed  to  lend  support  to  Orgler's  view      Be  found  thai  in  the 
normal  child  then   was  a  fairlj  o  osteal  value  fi  8  to  10 

mgB    [M  i   100  <■.<-..  whei  kets  ii  varied  between  3-7  and 

L2-8  mge    per  100  o.c      Lymanf,  in  a  simil  using  the 

nepha  i     100 

nod  as  thi  11    healthy  adults       M 

and    Eiowlandf,  on  the  othei    hand,  in  the  blood  ol   6  normal 
infant-  and  3  adults,  found  b   calcium  content   ol  9*8  to   11-3 
>■■  i   loo  c  '  ..  and  in  tin  '  '-•■  "i  1 1  rachitic  infants  a  slightly 
reduced  contenl  whit  i  aevei  fell  below  '■<  mgs  ,  and  in 

5  of  tl  10  0  per  100 

tachenheim  and    Kauniheimet 
ad    i  diminution  in  the  calcium  contenl  of 
parison   with  that   met   with  in  health 

Bd    IX    p    544 

H      • 

!      |>     I 

■:t   .md   How  \\\  111     | 
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I, hi  Orgler*    on  the  evidence  of  the  work  of  Stoeltzner,  Aron  an  I 
Brubacher,  conclude*    thai    the  calcium  deprivation  in    i. 
doe*  oot  implicate  the  muscle  and  is  limited  to  the  b 

Discussion  of  calcium  metabolism  Though  it  would  seem 
from  tlx-  above-quoted  figure*  thai  the  calcium  retention  in  rickets 
is  below  normal,  and  thai  in  some  cases  in  very  young  children 
there  may  even  be  a  loss  of  calcium,  the  whole  question  of  calcium 
metabolism  both  in  health  and  du  ase  requires  revision.  The 
periods  for  the  most  pari  consisted  of  '■>  days,  occasionally  4 
day  and  verj  -'idem  6  or  8  days,  be  recenl  study  (see  Table 
3)  of  this  question  we  have  found  the  variations]  chiefly  due  to 
the  great  difference-  in  the  quantity  of  faeces  passed  from  day  to 
day,  are  so  great  over  Bhori  periods  of  •'*  days  that  we  consider 
it  is  necessary  for  the  patient  to  be  kept  on  the  diet  for  some 
previous  to  the  metabolism  experiment,  and  for  the  calcium 
balance  to  be  determined  over  a  period  of  7  days  Furthei  results 
upon  this  question  will  shortly  be  published, 

Tabi 

showing  daily  percentage  retention  or  loss  of  calcium  as  CaO 
in  examinations  made  at  the  Physiology  Department.  Glasgow 
University,  under  our  supervision 


Case 


1st  day  Jnd  day.  3rd  day 


1  ftany  and  nckeU 

-  63  8% 

1-8% 

+    2-6% 

I'taiiy 

+  53  8% 

68     % 

-  785% 

l.-tany               

J-  -it; 

1  2  ■  8% 

+  12-0% 

1  ctany  and  rickets 

+■  19  9% 

'ti    00/ 
-        -  10 

-  34-7% 

letanv 

f  61      % 

13     °>0 

md  rr-kets 

25     °0 

-  -11    , 

Generally   the   second   and   third   days   show   more   uniform 
n  -.ult-  t  ban  t  be  first  and  w  cond  d 

\>it.   held  that   i.ipitlK   growing  dogs  of  larpe  breeds  can  bo 

rachitic  bj  itb  a  diet  i in  call  ium,  and  Dibbelt 

and  a  i   -till   hold  this  view   ol    the  origin  of  riokets 

\-  previously  mentioned  Dibbell  considers  mother-  milk  unablt 
ei  ih>   ohild'i  at  Icium,  and  tlm-  he  explain-  the 

ace  of  rioki  :    in  bre  i  si  ft  i  ohildren 
Itaner  hat  repeated  feeding  experiments  on  ,t  calcium 
diel  and  has  controlled  them  l.\    histolog 
of  the  bones      !'•'    feeding  an   mimal  on  Buch  a  diel     "ft  bones 
in   calcium    tie    undoubtedly    produced,    bul    examination 
u    no    mere.,-,  d    form  ki 

pathognom     it     feature   oi  The  bony    trabt 

i  irrowed    and    more    wi.l.i,  .1     bul    otherwi 

it  .  p    151 
\  .i»    Ztil  t    Biclcgit  XVI    p   ^s 


3^ 

Portlier,     on    a    calcium-poor    diet     the 
•  -r.illy  suffer  in  the  deprivation  of  the  ^ilt.  whereas 
lording  to  nren,  the  diminution 

iin  i~  i  hieflj  restrioted  to  the  tunic-. 

mi  absorption  <>f  calcium  from  the  intestine  aa  tin-  cause 

..f  rickets  i-  also  excluded  by  these  observations.      It  might    be, 

irse,  thai  owing  t < »  ~i>im<-  peculiarity  of  the  gastro  intestinal 

ilcium  was  either  prevented  fr.>n,  passing  to  i 

From  the  tissues      ii  has  already  been  shown  thai  .1 

diel  rich  in  milk  fate  probably  influences  adverse!}   the  calcium 

retention      (Jndei   tin-  --..ri<!iti«>ri  tlir  sail   i-  chieflj   excreted  in 

the  form  ol  tnd  it' has  been  suggested  tlmt  in  1 1 1 i  —  way 

the   lost   "t   calcium  could    be  explained      Givei  thai 

pool  utilisation  "f  fa1  oids  may  increase  tin-  excretion 

of  lime,   but   tlii-  oonolusion   1-   no1    borne  ou1    by   lii-   fig 

Meyer,  f  hi  Bhown  thai   the  calcium   excreted    1-  in 

-  .if  thai  necessary  to  combine  with  the  fattj  a<  ids  pi 
and    Preund '   has  demonstrated  thai  ■  ■  !  in 

•  itl   ml  any  change  in  the  calcium  retention  resulting 
rule  calcium  is  excreted  in  t  he  fa  "1  in 

presence  of  fats  it   combines  in  pari    with  the  fattj 
id  of  with  the  phosphoric  1 

It  more  calcium  is  excreted  than  is  rnusl 

be  derived  from  previously  calcified  bone,  since  bone  is  tin-  tissu< 
chiefly  affected  in  the  deprivation  of  calcium      This 
well  occur  through  the  absorption  "f  old  and  full  v  1  al<  ified  I 
which  1-  constantly  going  on,  and  the  formation  ol   osteoid  01 
rachitic  tissue.     Two  proci  he  Boftenin 

v   formed  bone  and  the  failure  <if  the  epi] 
in  fix  calcium.     On  1 1 1 « •  latter  poinl  some  interesting  ol 
by    VVellsfi  are   worthj    of  attention.     He   found   thai    carl 
which  normailj   0  epiphyseal  cartilage    in  1 

cartilagi    whioh  does  nol  normallj  1      nd  tracheal 

even  aftei   sterilisation   bj    heat,  on  being  introduced 
•    peritoneal  ca>  itj  of  t  he  rabbil .  pn 

All  tissues  undei  thesi   conditions  absorb  calcium 
Inn  epiph)  lage  in  a  matter  ol   10  to  12  week*  ah 

.  fiat  ii  11  had  developed  into  true  bone      Wh< 

irtilage  in  such  experiment*  «ill  be  found  ti 
.  of  fixing  cartilage  remains  to  be  seen   but  ii 
icperiments  of  this  nature  which  we  have  conducted  rachitic 

•  i  orb  as   much  e.il<  mm 

-.11 

•  Mi  •:  Irrhnlkundr.   Bd    LI,  191 

;    I  r-  :;,,[  nnrrrn    M$dlt     ..».;    hmdtthriihunjt      1.;      111. 

v<  Vol    Nl\    [10  191 
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In  rickets,  then,  all  we  can  say  at  present  is  thai  there  • 
(a)  hyperplasia  of  cartilage,  (6)  deficient  absorption  of  thai  ti 
with  imperfect  calcification,  and  (c)  defective  formation  of  hone  , 
id  short]  an  abnormality  of  the  whole  process  of  ossification. 
To  narrow  the  question  down  to  one  of  calcification  as  has  been 
done  by  many  workers  (Schmorl*,  Pommert  and  Lehnerdt$) 
would  seem  quite  unwarranted.  To  what  extent  muscle  and 
other  tissues  may  be  implicated  requires  further  investigation. 

11.  Etiology. 

Many  theories  have  I a  advanced  to  account  for  the  etioli 

one  sot  considering  the  disease  hereditary  in  nature,  anothei 
ascribing  the  onset  of  the  condition  to  dietetic  errors,  still  another 
to  defective  hygienic  conditions,  a  fourth  to  changes  in  some 
of  the  internal  secretions,  and  a  fifth  to  microbial  or  othci  in- 
fection. 

(i)  //■ .  dity 

Siej  ii  hereditary  predisposition  the  chiel    cam 

the  disease  From  an  extensive  investigation  of  family  histories 
he  concludes  thai  children  belonging  to  the  Bame  social 
develop  rickets  or  nol  according  to  whether  the  parents  had  been 
or  had  nol  been  rachitic.  Be  hold-  thai  the  disease  is  more 
severe  when  both  parent*  have  been  affected  and  i1  is  by  tin- 
influence  of  heredity  thai  he  accounts  for  the  disease  in  bi 
fed  children  which,  as  noted  below,  he  considers  seldom  aft 

As  Stoeltzner  remarks,  ticket*  is  such  a  widely  spread  die 
that  it  is  nut  surprising  thai  a  history  oi  the  disease  ran  often 
be  obtained  in  the  parents.     One  might  also  on  the  Bame  lines 
•    for  scarlet   fevei  or  measles  being  hereditary 
Hi-  holds  thai    rachitic   parentage  is   <>i  little  importan  e 
. 1 1 ■  < I  the  present  investigation  confirms  thi>  opinion  ')>   50). 

(ii)    ! 

inn]      Ii  h.is  been  maintained  thai  the  want  of 
i  feeding  or  its  too  short  duration  is  a  cause  oi  the  condition. 
1 1    found  that  <>ut  i if  B45  artificially  f«  d  infants  s  I  per  cent 
developed  rickets,  while  in  023  infants  who  had  been  nourished 

.it  tin-  breasl  f"i  at  leaal  ••'•  nthe  only  81*5  pei  cent    I" 

rachitic     <>n  the  other  hand  Huh*  mentions  that  although 

• 

•  Pomma     (  HUrsucknngtu  ■        Rachitis,  Lciprip 

t  Lchnerdt,   Ergeb    tier  \nncrcn  Medi:    und  Kxnderhetlkunde,   Bd    VI 
1910,  r   120 

ISiegert,   Vtrkmndl.  d   Oesell   f   Kki*    Katul,  1903.  Jahrb  /    Khai  . 

Mil  and  I  IX 

i    U'och  .  1906,  p    tsCC 

•  Holt,  In    cu 


to 

and    li  klia.ii  children  in   N<       5  .   thej 

i  '<   with 

in  tin 

Dibbelt    holds  tli.it   thi 
children  which  i in. illy  low 

ik  ;    but   althoug  th.it 

oi  >n  milk  i-  lower  than  tin 
shown  that  deprivation  of  calcium  - 
■ 
1 1  i  ined  i hit  tun  {11 

Hut   th  eir  ohildn  ■ 

i 

onged 
ant-    with 
oj  ii"  ftlteral  ion  in  thi 

fn    th.-  Fed  <  hilil 

almost   every  possible  quality   ami  combit 

qui-nt  mi  'I 
mi  ii  >"it  perhaps 

the  disease  load  fat  with  or  w  i; hunt   .. 

Holt*  ami  < '!  b  to  a 

amount  of  carbohyd 
Bin  ml 

Mi-  c\|..     ments  in  th''  London  /. 
with   lion  cubs 

thi  i>i  I  v    II  know  ii  that    ' 

till  it  i 

lea  1  hat  t  hi-  ■! 

.■!-■: 

which  how   at  least   th 

rathei  •  ised  excretion   than  an  increased  a' 

•  nstern§  has  reported  t hi 
.  high  fat  diet      It  i-  iinlikerj  .  too,  that  t In- 1  Inld  should 
depo  i.m\    rachitic  children  do,  it  tin-  element 

•  he  diel  or  were  impel f<    tlj  absi 
the  child  is   taxable  to  m< 
simpl  "i  tin-  fat  might  1m-  derived  li 

••    in  the  diet*.     Marantii   children,  however,  seldom 

ll  alt      with     ill     - 

-.Willi-  supporting  tin-  theory  that  a  low    p 

..ihli 


11 

thai    fermentation  of  carbohydrate  may  produce  toxins   which 

ponsible  tor  al  leasl  -mum-  of  the  symptoms  of  the  d 
rleitzmann*   considers  thai    lactic  arid  i-  the  baneful  product, 
and  claims  to  have  induced  the    I  tperimentally  by  it,- 

administration.     !!'■  believee  thai   lactic  acid  results  from  fer- 

ition  of  tl arbohydrate  ui<l  irritates  the  ossifying 

!,         workers,  however,  have  uol  been  able  to  confirm  lu>  find- 

ind  our  presenl    knowledge  of  the  metabolism   oi 
a<iil  i.  rulers  it  untenable. 

r1  held  thai    rickets  i     due  to  overfeeding,  ami  based  his 
theory  on  the  similarity  of  the  blood  pictures  in  rickets  and  chronic 

II.    oontends    thai    chronic   overf     I 
ohronic  gastro-enteritia  with    impaired   absorption   ol    the  food 
il  nciit-.     PritchardJ  has   recentlj    resuscitated   the    idea  of 
overfi  like  Ashb] 

live  absorption    with   deficienl    utilisation   and 
oxidation,  with  the  formation  of  by-products  and  acidosis  and 
quenl   decalcification      The  changes    in   the  bones   hi 
attempl  to  prod  i  •  oxygen  carriers  to  comp 

for  haemolysis,  which  he  b1  constant   resull  ol 

o  such  a  theory  is  the  fact  that  the  decalcification 
Lb  limited  to  the  bones  and  tliat  it  is  nol  evident  in  other  forms 
,,f  acidosis     This  theory  approaches  those  of  an  intoxication. 

(iii)   /)■  i  ■idtliona. 

Defective  hygiene  is  acknowledged   by  mosl   authorities  to 
play     ome   pari    in   tl.  rickets.     Confinement    with 

deficienl   oxygenation  has  been  considered  an  important 
in    the   etiology    by   several    writers     foi    example,     Dudg 
Clement    Lucas     and  Esser.^        Ka  sowitz**  is  of  opinion  thai 
it  is  ilie  breathing  of  noxious  gases  consequent    on  confinement 
in  badly  ventilated  rooms  which  is  the  eti  Von 

il  ,,,         cribe8thedisefl  ■  to  domestication,  and  under  this 

terra  he  include    all  the  evil  influences  of  civilisation  in  contrasl 
to  those  which  would  obtain  if  an  individual  were  living  under 
normal  conditions      In  Bupporl    of  hi~  contention   hi 
the  difficulty  of  rearing  animals  free  of  rickets  in  zoologi 
and  he  mentions  thai   monkeys  kepi  in  "confinement  in  Japan, 
where  ricki  develop  thi  It  will  be  recollected 

thai  in  the  chapter  (p.  l-'i  on  the  historj  of  the  disease  the 
finding  of  rickets  in  o  monkey  confined  in  one  of  the  Thebian 
temples  of  ancienl  Egypl  by  L  I  to 

Ikitzmann,  quoted  bv  Cheadle,  L>c    tit. 
|  E^scr.  .1/    nch    .'•'    . 

13    1911,  ] 
|  I'uJgcon.   lie  p.   of  tk  in  Child..   Vol.    Vlll. 

ent  Lucas,  Brit  Jown  e/Ckii 
*  i 

**  XasMwiti    li.r  Patk v.  Hi--. ■  .«. »  R  i.  hitti      Witn,  1885. 
*    Hanseniann    Birlim  ■  I  21 


I  have  <  hat  11  is  through  defi 

finemenl  chiefly  aots.     I*  have  published  i 
apou  pups  in  which  this  was  the  only  abnormal 
i  in  which  bone  changes  histologically  identical  with 
spontaneous    riokets    developed      Tin—-    animals 
allowed  ;i  aormal  dirt,  a  diel  identical  to  thai  "f  the  i  i  •■ 
defeci    A    liel    ras  no1  the  oa  >i  in  the  <\<-\  i 

litiOl  I  !:•   ■ 

the  co  illowed  ex<  i      imabh 

bn  Lthed  the  same  ail      In  exactly  what  mannei  deficient 
Bte  it   is  al   preeenl   impossible  to  aay      It 
be  that  it  hinders  utilisation  ol  the  food,  and  I 

of  waste  products,  bul  "f  this  there  is  as  yet  neither 

;   n"i   experimental  ] f      In  new  <«f  these  result 

rd  with  suspicion  thi    experimental  flndii 
many  workers,  and  they  focus  al 
riding   facilities   for  exercise   in   all   futun  nts  on   the 

To  judge  from  the  distribution  of  the  di  tuld 

•  n  a  powerful  influen 
it  may  be  that  it  is  -imply  a  question  of  the  distribution 
dustrialism  and  the  bad  housing  and  hygienic  conditions  of  life 
with 


iv)  AlU  ration 

Within  rec<  nt  idea  that  the  di 

he  absence  of  Bome  internal  secretion  has  been  much  disc 
It  is  quite  possible  that  Bome  internal  "•  f"' 

the  propei  development  and  calcification  of  growing  bone,  but 
there  is  no  experimental  proof  in  favour  "f  such  an  idea  unless 
we  look  upon  Wells'  work  as  of  this  nat 
.uggeated  that  the  disi  is<      du<  to  i  deficient  amount  of  adrei 

rood  results  were  obtained  bj  it-  administration 
l. ut  sul  irk* 

B    ch .     Matti§,   aid  K  :  ,,Kl' 

of  the  thymus  gland  ww  the  etiologii  al  hv  tor,  but  R 
and    Robertson^},  in   a   fairly   extensive    serie     of   experim 

not  found  that  thymusless  animal  kits 

ad  I  1  •  i  ■     bildren  in  whom  the 

thymu  part  of  it,  has  been  removed  d 

1.111 

■  d   l  M\.  I» 


r.i 

(v)  Microbial  or  oilier  Intoxication. 

The  infective  theory  has  been  mooted  by  many      Toi  i 

believe  that  thej   have  induced  tin-  diseac 
rabbits  by  inoculating  them  with  watery  and  alcoholi 
of  th<  frildren   suffering  from   rickets  and  diarrhoea. 

Curiously,  although  rachitic  changes  are  said  to  follow  on  in- 
jection of  either  the  alcoholic  or  watery  extract,  a  mixture  of  the 
two  extracts  was  found  to  he  quite  inactive.     Mo  so  of 

opinion  thai  rickets  is  an  infectious  diet  lae,  ae  he  caused  a  healthy 
animal  to  take  rickets  by  confining  il  in  a  cage  along  with  a  rachitic 
one;    and  then,   without  Bubsequenl   disinfection,  he  confined 

another  healthy  animal  in  the  cage, and  it  in  turn  succumbed  to 

the  disease.    Since  all  dogs  kepi  in  i  agec  are  prone  to  rick<  I 
evidence  do  a  strong.     Koch{,  as  a  result  of  experin 

holds  that  the  disease  is  due  to  a  mild  infection  of  thegra 
ends  of  the  bones  with  strepl  .  bylococci,  pneumococci  and 

BaciUua  pyocyaneus,  and  tatesf  thai  he  has  been  able  to  isolate 
these  organisme  from  the  epiphyses  of  children  in  the  tir-i  yen 
of  life   recovering  from   infectious  diseases.     In   many  of  these 

the  costochondral  junctions  showed  early  rachitic  ch 
Mircoli    states  thai  he  has  been  able  experimentally  by  the  in- 
jection of  pyogenic  organisms  to  call  forth  in  cartilage  cl 
similar  to  those  met  with  in  rickets.     Marian'    maintain-  that  it 
is  due  to  autointoxication  from  tin-  alimentary  tract,  and 
that  the  gastro  intestinal  tract  \t  seldom  normal  in  rickets. 

Syphilis,  it  need  only  he  mentioned  in  conclusion,  w 
time  considered  at  i  cause  of  the  disease  Parrot**  looked  upon 
rieket-  a-  practically  a  manifestation  of  congenital  syphilis  ;  and 
Moncorvotti  who  states  that  rickets  is  of  frequent  occurrence  in 
Argentine,  holds  congenital  syphilis  responsible.  That  syphilis 
may  predispose  to  the  disease  and  accentuate  the  osseous  deformi 
ties,  especially  of  the  cranium,  is  possible;    hut  few.  if  any,  of 

the  writers  of  to  day  would  uphold  Parrot's  doctrine 

(vi  i  >,i  in  ml  <  'onsidt  ration. 
The  foregoing  ritunu  -how-  that  m  spite  "f  moal  varii 

h  we  have  practically  no  red  knowledge  of  the 
nature  01  causation  "f  'In-  widespread  malady  or  of  the  factors 
which  determine  w  -  onsel 

•  Tor  and  Si  nber,  1907. 

•  Mm  v>    l>:i..  titli   Centt  ,  Vol    I. Nil 

t  Koch,  /iii  i  .  .    ,/i,:.',)i   72  II  2,  p  321 

$  Koch.  Zril.  1    i.  .  .hcxten.  6i».  \ 

iBftthotogi  I911. 

*   M  u    u     I     Rf  titume  el  M  I  1911 

••  Parrot   Cbaadle  .      eit 

•  Moncorvo,  l^c  eit. 


life  and  that  il  I  with 

of   <-..ur-l     established    I 
but  li  >  demons! 

I 

I    ■ 
i     dlay),  but   i 
•Hi    detail,   aor  had   the   various  conditions  alv 
oompared   in   the   rachitii    and   non  i  Id   "f   th< 
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FACTORS  IN  THE  CAUSA!  EON  OF  RICK! 
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l.  Object,  Methods  and  Material. 

The  object   of  the  present    investigation  is  to  amplify 
I  the  observations  recorded  by  Findlay1    in   1915  on  the 
general  hygienic  conditions  of  rachitic  children,  in  order  to  throw 
additional  light  on  the  influent  i  of  those  {actors  in  the  production 
of  the 

In  his  investigation  the  points  studied  m 

1.  The  length   of   time   the  child   v.  fed. 

2.  The  order  of  the  child  in  the  family, 

3.  The  condition  of  the  bowel-  previous   to  the  oi 
the  disease 

i     Tin  amount  od  ah  space  in  the  house  allowed  to  the  child. 

Che  number  of  stairs  up  that  tin-  house  i-  situated. 
6.  Whether  or  not  the  child  had  been  taken  much  out  of 

,|,, 

Except    on   points    I    ami   ."■  these  studies   were  confined  to 

rachitic  families,  and  it  was  fell  that  thej  should  all  be  chi 

by  observation  of  healthy  families  belonging  to  the  same  social 

md  living  under,  as  nearly  as  possibli    thi     ma-  conditions. 

Tins  has  been  done  in  the  presenl  investigal  ion.  ami  a  comparison 

0  been  made  with  children  belonging  t>>  the  same  olasc  of 

- ity,  but    brought    up  under  more  ideal   bygjenii    conditions. 

Tla-  places  selected  for  this  comparison  were  the  garden  cities  of 
Bournville  and   Port  Sunlight. 

\-  only  - ■  ot  tin-  factors  which  might  tend  to  the  develop- 
ment of  rickets  had  been  considered  by   Findlay,  a  more  com- 
prehensive  soheme  of  investigation    was   formulated   embi 
the  following  additional  points: — 

1  The  parentage  of  the  child 

2  The  i'i'\  i. ai-  health  of  the  ohild 

.'t     (n)   The  diet    of  the  child   prior  to  I  he  onset    of   rnkei 

and  (6)  the  diet  of  families  with  rachitic  ohildren  com 
pared  with  th.it  of  families  with  healthy  ohildren, 
i     The  size  of  the  family,  ami  tin ndition  of  the  other 

children 
6      The    familv     imom. 

»".   Tla   genera]  character  of  the  housing 

To  enable  the  studies  to  be  systematically  carried  out  the 
following  Bohedulc  was  drawn  u|,  .md  used  m  eaofa  caw  by  the 
visitor 


Schoiule. 
A    (  nit  i>   Arthi  i  Ki>   with   Rl<  B 

e Address   

S<«x  

Which  child  in  family  ' 
Number  <>f  children  in  family. 

Can  child  si 

bild  walk  with  or  without   Bupp 
When  did  child  learn  to  walk  I 
Anterior  fontanelle. 
Teeth. 

i  iondition  of  ribs 
<  Iondition  <>f  limbs 

1  phenomenon. 
Laryngeal  spasm. 

Convulsions if  ><».  when  vu  first  oonvulai 

I-  child  —till  taking  com  ul 

H>>w  limn,  wa-  child  at  tin- 

When  was  extra  Feeding  commen 

Nature  of  extra  Eeedin) 

Winn  was  the  child  noticed  not  to  be  thrivii 

How  often  i-  child  taken  out  dairj  ' 

|{<>w  loin.-  i-  child  kept  out  daily  I 

Condition  of  bowels. 

B    I'\mii\    rliSTOBi 

Father       \j*  inality 

<  »i  i  upal  ion 

Regular 
(//)  Irregular 
Town  "i  country    l>iv>l 

■  i.il  condit ion 
II  tbits     <lrink 

l!     In    ill  h 

Nationality 

Town  "i  counti  \    bred 
i  ;•  neral  condition 
1 1  .i  t  »i  t  -     alcohol 
Number  "f  pregnan 
Numbei  of  still  births 
Number  of  mi 

Health  before  and  during  pregn 
Health  during  lactation 
i  hildren 

lition  with  special  reference  t"  rickets  and  tetanj 


C.  Boi  - 
Position  on  map. 
Surroundings, 
Approaches 

Has  the  house  through  ventila! 
Number  of  stain  up. 
Number  <>f  roon 
Size  "f  rooms. 

Window    -;■ 

Exposure  of  rooms. 
Number  of  inm  • 

\r«-  lodgen  I.-  Number  <>f  U> 

i.il  conditions  with  special  reference  to — 
*  Heanline 

-  inii.ii  .   a,i rangements. 
Ventilation. 


I  >.     I'inam  [AL    (  lONDITION. 


[ncome. 
Expenditure. 

Rent. 

Pood,  &o. 

'I'hr  names  of  the  families  with  cases  of  rickets  were  obi 
from  the  Dispensary  of  the  Royal   Eospital  for  Sick  Children, 
Glasgow.     As  a  weekly  lisl  of  the  newly-registered  cases  <>f  rickets 
was  supplied,  the  ohildren  visited  were  suffering  I 
from  the  disease  in  the  actii  ■  irding 

to  the  severity  of  the  oondition.     The  children  presei 
bony  deformities  and  unable  to  walk  wen-  grouped  under  the 
beading  "marked  riokete."     Tin-  less  pronounci  owing 

slightei    o  leoue    changes    with    backwardn<  ething    and 

walking  were  classified  as  "  mild  rickel  M        of  those  latter. 

may  only  have  been  al   the  commencement  "f  what 
would  eventually  become  mples  of  the  disease.     The 

which  at  the  time  of  visit  appeared  to  be  healed     thai  is  had 
•  t  night,  had  every  appearance  of  normal  health, 
and  could  walk  quite  well,  although  presenting  deforn 

■  I  i>\  t hemat  up  an 

effoii  «.i-  made  t"  disi  over  what  diff<  i  ted  in  the  home 

conditions  during  and  -ui-  the  .n  t i \ •-  period  "f  the 

discs 

The  names  "f  the  non  rachitic  children  wi  ollected  at 

i  in   Dispensary  ol  the  Royal  Eospital  for  Sick  Children  by  * 
Elinor,  who  noted  th  -.   non  rachitic  family  with 

children  "f  suitable  age  who  attended  the  i  lmi<'  till  th 
numb  In  addition  u<  this  a  few  healthy  families 

uggested  bj   the  workers  al  two  oenl  tivity 

in  |io.ir  i|i  -t  i  H  ts  of  '  hi 
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"  hitic  chi  from  the 

■ 

In  . 

_ 

The  statistical  value  of  the  following  figures  has  in  its  favour  : — 
I    Thai  i  . 

in 

.'     I'lrit  one  \ is 
This  ^ni'-  uniformity  to  the  obsi  rvations  on  \ 

Xi 

■   hundred   families   with  cases  "f   m  ■   hundred 

and  fifty  of  mild  liundred  "f  apparent  icketa 

children 
ited. 
The  information  has  been  tabulated  in  groups  of  1""  in  the 

■  order  in  which  the  w-n~  were  mad.-,  thi 

made  between   April  and  October,    191S    the  second    1"" 

intermittently    between    0  115  and    November,    1910 

mi  i  bod  of  tabu]  il  unall 

ii< — •  of  the  number  "t  families  wrhioh  could  be  included  in  mi*  Ii  r 

detailed  study.     Thus  the  I  the  results  obtained  could 

■  ii-cl  by  tin  o  existing  bet  n  pen  t  he 

and    i  In    more   n  1 1  nth    i  nlle<  tod  I  I      dmost 

point  then 

ing  the  first  and  t  I ■ . -  second  1 00  famili 

en  for  each  100  sepai 
in  the  tablet      '  1 " i i « -  charts  which  fi>ll'»»  combine  tlie  result* 

Di     Findlay  has  in  1 1»«  •  introduction  dealt  with  th< 
work  done  upon  the  if  the  different  factors  Rtndied 


"UN        I  I  I  - 

i  'ountry  /.' 

•  U  and  babits  of  the  .  the  i  bild 

lly  oi  l>y  tlinr  effect  upon  1 1n-  conditions  ol  the  home 
i  beadle1  held  i hat  t  little  im |  n  the 

■ii'il  «  it  h  external  condition  ,  wh 
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;  cam<    to  the  conclusion  that  rickete  in  the  parenl 
a  factor  of  great  importance  in  the  production  of  the  di 
MacGregor*  found  thai   the  children  of   city-bred  parents  were 
more  liable  to  the  disease  than  those  of   country-bred  parents. 
Of   1.277  children  between  the  ages  <>f  n  months  and    10  years 
admitted  to  the  Glasgow   Fever  Eoepital,  4tt  percent,  ol 
born  in  Glasgow  "f  Glasgow  parentage,  33*8  per  cent,  of  i  h  ee  born 
.  _  country  bred  parent*   and  25*4  percent,  of 
country  born  children  "f  countrj   pai  iwed  eviden 

In  the  present  investigation  most  <>f  the  children  examined 
were  born  and  reared  in  Glasgow,  and  ir  number  of  the 

parents  oi  both  the  healthy  and  the  rachitic  families  were  also 
born  and  brought  up  in  Glasgow.     Of  those  parents  who  iii<l  not 

ow  most    were   Irish,   the  others   being   R 
Jewish,  (tahan,  or  coming  from  other  parts  of  Scotland. 

Uthough    .i~  Chart    l   brings  out    the  proportion  of  families 

in  which •  or  ot  ln-r  of  the  piirent  -  w  as  country  bred  was  slightly 

greater  in  the i  rachitic  families  than  in  the  rachitic,  pract  ii  ally 

the  same  proportion     thai  iR,  just  over  10  percent,  of  the  rachitic 
and  of  the  healthy  families  parents  who  had  both  been 

broughl  up  in  t he  country. 

In  the  first  groups  of  100,  8  of -the  non  rachitic,  10  of  the  mildly 
rachitio,  and  1 1.'  "I  the  markedly   rachitic  children  were  •>(  Irish 
'it   parentage,     While  rickets  i-    in  -  in  the  country 

districts  of  Ireland,  it  appears  to  be  prevalent  Irish 

population  of  Glasgow,  who  generally   come  to  Scotland  poorly 
equipped  for  the  economic  struggle,  and  consequently  are 
well  housed  or  fed  as  their  Scottish  neighbours. 

The  facl  thai  the  majority  of  the  parents  in  each  group  of 
markedly,    mildly,   and    non  rachitic   families    ■  sgow 

fcion  counterbalances  any  Blight  difference  present,  and  is 
distinctly  against   On    theory   that   pari  rth  in 

town  or  country  is  concerned   bean  any  part  in  the  production  «f 
the  disease. 

/;.  Mother. 

(a  )  Health. 

["he  mothers  <>(  all  the  families  were  oloselj  questioned 
concerning  (a)  their  general  health  and  condition,  ('<)  their  health 
during    pregnancy,    («•)   their    health    during  and    (■/) 

whether  thej   had  had  any  -till  births  or  miscarria 

reater  number  i>f  the  moth  n  ol  the  non  rach  lie  children 

found  i"  I"-  in  •_' I  health  than  wae   the  case  with  the 

rachitic.     Many  <>f  the  latter  looked  ansBmie  and  nervous,  and 

quite  l<>-t    heart   m  their  families.     Although, 

owing  tn  the  indi  finite  nature  of  bui  h  information,  thi    poinl  was 


d  that  some  oi  them  dud 
-  children,  although  onlj 
by    the    disease      The    mothers    "f    the    non  rachitic 
children  generally  looked  fresher,  healthier,  and  more  Lnte 

\  .1  rial >lf.  a-  often  ~ i  r ■ . 1 1 _'  •  ountry- 
found  to  have  rachitic  children. 

An  effoi  ■  to  express  the  difference  by  classi I 

teral  health 

•11.  under  the  relative  tern 

and  i r,     The  results  ha  b  dated  below 

graphically  expressed  in  Chart  II      |  •  .n  up  with 

nee  i"  the  appearance  <>f  the  mother  .ui<l  to  hei    ' 
with  regard  to  her  own  health  al  the  time  >>f  the  \i-i; 
to  the  mother's   statement 

moy  ]ni"r  to  the  l>irth  "f  the  child  studied  in  the  i 
gation      .irul  (c)  to  the  foil 

■ 

.  ■    •        H 


■ 


1  I  ■ 

101  i 

100 

■ 
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Chart  n. 

HEALTH   OF   MOTHER. 
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ABC  ABC  ABC 

Haalch  of  mother  -   A,  good.       B,  fair.      C,  poor. 
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;  Health  During  Lactation 
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From  theee  figures  it  appears  that,  although  there  was  a 
dietnnol  difference  in  favour  of  the  mothers  of  the  oon-rachitic 
ohildren,  even  in  the  raehitio  families  more  than  half  of  the 
mothers  were  apparently  in  normal  health.  The  state 
health  <<(  tht  mother  can  at  most  in  regarded  as  a  contributory 
in  iln  development  oj  rickets,  and  may  very  possibly  b<  merely  an 
index  "J  tin    social  conditio 

(d)  Still-births  and  Miscarriag 

t  to  100  I'M  > 


No.  ot 

mothers  who 

-till 

mother^  who 

N.i    nt  *nU 

have  had 

lurths  or 

have  hail 

births  or 

still  births 

mis 

still  births 

mis- 

or mis 

. 

or  mis 

carriages. 

carriages. 

M.uk     :  rv  ,.■  • 

25 

:vj 

27 

47 

Mild  n.  k.u 

21 

34 

20* 

28 

N  in  i  i.  hi!  i 

17 

30 

•  I  the  st  bets  are  percenl 

iled   troni  only   50   lam 


Tin   average  number  of  pregnaaeiea  thai  the  mothers  of  the 
markedly  rachitic  huniliea  had  had  was  5*72,  of  the  mildh    i  9 
.iml  of  the  oon-rachitic  4-22.     That  is.  the  average  m  hit i-  family 
ui     larger  than  the  oan*rachittc     Consequently  by  dfduHinj 

tin-  above  almost  equal  nnmbwi  "f  m  ami  still  lurths 

ft  "in   the  rachitic  ami  oon-racbitii    f.nmli<s  the  proportionate 


bablj 
in  which  ' 
the  question  of  i  imoli 

prone  to  i 


u 

Math 

'\'v.  '  the  markedly  rachitic  families 

manifi  childrt  d  in  i  hese  Esmilii 

r    verminous,  th<  uly  and  ui 

.Hid  I 

>mi  to  t:ikc  ili ink      Twenty-nil  i 
..f   the   mothers  of   the   markedly   i 

Tin  \  were  not  wilfully  neglectful,  but  Mill  the  children 
did  i 

kepi  olean,  I  Inn-  f  »•«  d  Jar  and  n- 

flowed  to 

ll ui   till  lati  .vlii-n 

perhaps,  a   viail   was  paid  to  a  picture  theatre      The  remaining 
propoi  were 

apparently  well  cared  for,  although  often   undue  anxiety  about 
the  child,  coupled  with  ignorance  led  the  mothei  into 

for  insta when  in  fear  of  cold  the  infant  was  confined  to  the 

house  i"i  a  prot  ra<  bed  pei  thing 

re  "i'li  respiration  and  freedom  "f  movement. 


Sligi 

hildren  with  -Hulit    rickets  had  in   M  pei  cent    of   the 
[amilii  ed,  in  30  pei  cent    liad  received  lit 1 1 . 

iiiid  in  56  )>■  i    ■  i.i    had  apparently  been  well  cared  for. 


.VlK 

Most  of  the  mothers  of  the  non  raohitic  i  bildren   on  1 1  *  *  othei 
hand,  were  i  ireful  and  intelligent,  onlj   -  per  cent    appearing  to 

lectful  and  IS  p  relets      The  children  appear 

be  their  firsl  thought,  and  everything  possible  wa*  done  to  rendei 
under  « hich  they  lived  hj  g  ■ 
III      epictc  the  habits  "1  the  mot  I  the 

children  Appeared  to  bt   neglected   carelessly  look  i  well 

■  striking  different*  between  th<    n 
ami  ■  :  i/  children  onalUy  nnd  earpi 

.//  on  thr  non  raehiti* 


Chart  III. 

HABITS    OF    MOTHER 


ABC  ABC  ABC 

Habits  of mother  -      A  .  careful      B,    careless  .  C,  neglectful. 


din  The  Father. 

Health. 

In  very  f<  w  instances  was  tin-  father  at  home  when  the  viaitoi 
ailed,  bo  tint  the  information  on  this  point  was  usually  supplied 
by  his  wife. 

Although    i   Blight)  number  <>t   the  fathen    oi   tli<' 

rachitic  than  <>f  the  healthy  families  appeared  to  be  under  t he 

■  I  in  health,  tin-  difference  was  not  so  marked  as  in  tie 
"f  the  mothers. 

Ibulih  of  //,.   Father. 
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(/,)  Habits. 

Tin'  fault-  of  character  which  existed  in  the  mothers  of 
i  In-  rachitic  children  were  noticeable  a  No  in  the  case  of  the  fathers. 
Prom  a  few  leading  questions  pul  to  the  mothers  with  the  object 
of  discovering  whether  tin-  father  took  drink,  it  appeared  that  a. 
considerable  proportion,  aboul  30  per  cent.,  of  the  fathers  of  the 
markedly  raohitia  ohildreo  took  drink  to  Buch  an  extent  that 
they  lost  much  time  from  work,  or  -pint  in  drink  so  great  a  pro- 
portion of  the  weeklj  iwungM  that  the  children  actually  Buffered 
from  a  shortage  of  tin1  ban  necessities.  The  families  of  the 
ive  drinkers  were  alrnosi  invariably  badly  housed,  clothed 
and  fed,  and  this  although  in  a  number  of  instances  the  income 
ws  over  £3  weekly.  About  40  per  cent,  of  the  fathers  of  the 
markedly  rachitic  children  were  very  steady,  although  not 
■aril}  mers.    The  remaining  30  per  cent   were  described 

by  then  wives  i  moderate  drinkers,  which  meant  that  they  wen 
very  seldom  the  worse  for  drink,  did  not  lose  time  from  work  on 
that  account  hut  were  apparently  continually  spending  upon 
drink  money  which  could  not  easily  ho  spared  from  the  family 

Over   70   per  rent     of   the   fathers   <>t    the   DOS  rachitic   children 

were  very  steady  and  hard-working. 


The  ' 


■!t.) 

(per 

(per 

[00 

1^41 

100 
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24 

16 

11 

12 

drinker 

18 

16 

16 
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II 

71 

77.  tfher  art   ti  act  by  modifying  the 

conditions  under  which  the  chili- 


3.  Tin.  i:  \t  1 1 ■  1 1 '   i  mi  d 

(ii   - 

Of  the  children  attending  the  dispensary  ii  Munich  from  1876 

till  1885    Koenen*  observed  thai    i  pei     enl    "f  mil-  and  i~  per 

bitii       M  Gn  gor4  -i\-<>  found  rickets  t"  be 

Blightlj   more  prevalent  among  boys  than  among  girls,  and  this 

••  I  in  the  presenl  investigation. 

Out  "f  160  oases  of  rickets  \i-nt-ii   222  or  49«3  per  cent 
females  and   228  or  50  7   per  cent     males      Tbx  tiding 

figures  f"i  the  200  Don  rachitic  children  were  58  per  cent    f<  i 
and   i"  i»-i  ■  ent    males 

(in  Aft 

children  visited   were  practically  all   under  school 
■  ■  .  being  l  or  -'  \ ears  old       Vbout  I"  pei 

Illldet  I  In-  ,i\.  : 

the  children  suffering  from  Bevere  rickets  was,  ■''   the  time  >>f 
\ i-ni  mi. I   i  months,  of  tin     Iil-Iii  i  ase*  I 

muiith*.  .unl  nf  i  he  hi 

.i   which  t  he  i  hildren 
in  man}  cases  the  disease  must  have  been 
:  he  ■  hild  was  taken  I 


(iii)  }'r<  -  iotu  Health  and  Age  of  Incid* 

In  the  present  investigation  the  development  of  the  child 
prior  to  the  onset  of  the  disease  appeared  to  have  been  normal 
in  the  majority  of  rases.  Many  of  the  rachitic  children  were 
well  nourished  and  healthy  in  other  respc  I 

The  mothers  often  declared  thai  rickets  waa  the  firel  illness 
the  child  had  had    and  that  during  infancy  the  child  had  . 
tally  little  trouble. 

Tn  order  to  ascertain  the  most  eommon  age  of  the  ineidence 
,,t  the  disease  an  endeavour  was  made  to  find  out  at  what  ag 
child  ceased  to  thrive.     But  it  was  fully  appreciated  that  such 
information  was  rendered  less  reliable  bj  the  possible  occun 
of  previous  illness,  malnutrition,  &c.     The  mothers,  unfortunately, 
were  too  accustomed  to  seeing  children  deformed  by  rick' 
think  very  seriously  of  it.  to  note  its  development,  or  to  feel  that 
then'  was  anything  discreditable  to  themselves  in  allowing 
disease  to  continue. 

The  following  uhle  -how-  the  information  obtained  : 
Agt   at  which  Child  Ceased  to  Thrive. 
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The  i  ible  shows  thai  ■  slightly  larger  number  of  the  mild  than 
"f   thi  developed   the  disease   late    aftei 

apparent!)  been  free  from  rickets  during  infancy,  and  Learn 
walk  at  the  norm  d  tgi      This  is  nol  bet  ause  the  visits  w<  re  made 
while  these  casec  were  -till  at  this  preliminary    • 

Alni"-i  50  i"  i  cent,  of  tin1  rachitic  children  were  said  to  have 

1  to  thrive  between  8  and  Is  months,  at  the  tim>-  when  they 

are   usual]]    weaned.     Twentj  four   pei    cent,   >>f   the   markedly 

rachitic  and  II  |><  t  cent,  "f  the  milder  cases  \\.u\  ceased  to  iimv 

mulct  '■'•  months,  the  larger  proportion  having  been  weakly  from 


birth,     f > 1 1 1   what  proportion  "t  the  oon-rachitic  children  • 
■ 

iled    to    find    <■■. 
child]  2  months  tlii-  probably  means  th 

the  d  i  "t  ill-health. 

. 
to  any  illness  the  i  hild  had  h;i<l  .if  the 

edly  rachitic  l^  per  cent    wen   delicate  from  birth,   I" 
cent    dev(  lop«  '1   rickets  dut 

of  hei  could  pat  f"' 

planation,  the  cliild  apparently  having  been  in  good  h 
till  tin   development  of  ri< 

(ivi  Seasonal  J 

-  \\<-ll  known      <  hart   I \ 
which  refers  t.<  349  children  whose  par 
any  1 1 

ndency  of  rickets  to  make  its  ap] 
12  children 
Vlaj     aga  n-t    NT  who  dei eloped  th< 
\  months  >>f  the  y< 

(v)  1 
\~  manj  writers,  most  aotablj  blassowitz'  and  •  beadle*,  b 
held  thai  tetanj   is  simply  one  manifestation  of  ricket 

invesl    ■  ted       I  he  term      tetanj 

ie  clinit  al  en1  •  d  in  the  acth  e 

li\   infantile  eclampsia,  laryngismus  and  i  irpopedal  spasm,  and 
in  the  latent  stage  by  incre  i 
bility    of    tin-    peripheral    nerves      The    increased     mechanical 

ilitj   can  be  demonstrated  by  the  p 
or  Chvostek's  phenomenon.     Since  practically   all   1 1 1 « -  informs 
Him  a    the    patients'    homes,    there    were    no 

opportunity  -  for  testing  the  degree  ol  electrical  ex<  itabilitj 
as  shown  bj    Findlay'  and   Harvier1    the  facial  phenomenon  is 
blj  the  mosl  delicate  test  and  tlii-  was  used  bj 
Although   tetany    has,   of  course,   been    known  to  occur  in 
lentlj   of    rickets    it   least   in  adults 
■lil.it  ••    •■■       litre,  and   in  association   with  certain  occupations, 

chUdn  llj   in  the  case  "(  some  of  the  oldei 

members  of  the  non-rachitii    families  a   historj    of  oonvul 
during  i  hildhood  was  obtained,  but  these  could  nol  unhesitatingly 

ibed  to  tetauj 

the  other  hand   i  considerable  proportion  •'(  the  raoliitio 
i-hildrt  • '1    mowed   a1    tin-  time  of   visit    symptomi    ol 

tetanj     active  or  latent),  oi   were  reported  to  have  previouslj 
ufferrd  fimii  ttir  « 1 1 ~ < 


s  %  - 


57 


The  detailed  figures  are  for  marked  rickets  : 


(a)  Tetany  present 
(6)  A  history  of  tetany 

;ice  of  tetany 


I   to 

101   to 

percentages. 

41 

23 

32 

l  :< 

9 

11 

V          ...                     Ih 

68 

57 

And  !"i  the  slightly  rachitic 


1  to 
100. 

150. 

Average 
percentages. 

my  present 

25 

30 

11 

I  |     \  bistOl y  ol  t-  • 

16 

10 

14 

evidence  of  tetai  \ 

59 

>,ii 

59 

Thiii  is,   L-3  per  cent,  oj  th\    markedly  rachitic  and   1 1  pel  • 
lightly  rachitic  children  I*""'  suffered  from  tetany. 

The    great  discrepancy    between    tli<:    |  i     absence 

of  tetany  in  the  two  groupc  of   LOO  cases  of  marked   rioki 
probably  due  to  \x  at  which  the  cases  were 

i       Tetany,  like  rickets    |  jona! 

Lncidenoe,  i»-mLr  more  prevalent   in  the  late  winter  and  spring 
and  Li  at  in  juminei  and  autumn.     01  the  firs! 

->»  were  visited  in  spring  and  the  remainder  in 
Vugusl    whereas  of  t hi  oup  ol  LOO  ere  visited 

in  mi  umn  and  only  i"  in  spring. 

I ,  nili  b(    8* i  n  from  tht   inl>l<   »/  I 
tht  and  oj  a ■■• 
did  not  teem  to  bear  any  relationship  to  th<   severity  <</  //.«  rachitic 
manij 

Very  often  the  obildren  who  had    i  vi  •■  tetany  had  m  r\  slighl 
ricketc     i>>*l  the  children  «itli  marked  rachitic  deformitiet 
sented  do  ei  idei  \       Ami  furl  hi  i  im  I  he 

following  table,  tel  ble  in  a  f 

with   raohitic  deformities,   i>ut    in   whom   th<  bad 

■ 


• 


' 


It  will  be  noticed  thai  of  the  healed  cases  "f  rickets 
■  i-nt    gave  ri>>  history  <>f  tetany,  whereas  <>f  the 
only  58  per  cent,  could  no  historj  of  tetany  be  obtained 
this  discrepancy  then  iible  explanations      In  the 

firsl  place  the  children  in  whom  ri  I  were  old* 

whal   happened  during  their  infancj     the  age  >>f  rickets  and  "f 
titan.  [resh  in  the  mother's  memory      It  may,  bo* 

be  thai  rious  compUcation  <>f  rickets  and  not 

infrequently   fats  -t    in   the  eclamptic  mailer 

iffering  fro  live  long  enough  t<>r 

hitii   \>r<<  ■  >me  he  '!•  ■! 

\-  tin  theory  has  been  advanced  bj  Marfan1  •  and  K 
that  rickets  originates  from  auto-intoxication  from  tl»-  int< 
the  ■  'U  the  child  >  the 

'i. .11  of  the  '  hild's  bowels  prior  to  the  onset  of  the  d 

Findlay1    investigated    this    point    in    bel 

|  !  i  lend  i"  sup 

!  .    the  largest  number  ot 
of  tli"-'-  -  xamined,  the  i  ondition  of  the  bowels  was  descril 

Mir    proportion    suffering    From    diarrhoea    was    ilmni 
the  total  number      He,  however,  <liil  not  compare 
with  the  correspondi  ■  hitic  children 

In  the  present    investigation  there  u.i~  .1  historj  of  dian 

•    of  the  cases  of  rickets   while  it  was  present  in 
11  pet  ■    the  non-rachitie.     The  following  information  has 

a  this  point   ni'l  has  been  embodied  in  Chart  \ 
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Thai   a  slightly  greatei    proportion  "f  the  mild  than  of  the 
marked  and  <>f  the  marked  than  of  the  healed  cases  were  said  to 

had  diarrhoea  maj   be  due  merely*to  the  fact  that, 
slight  cases  were  in  many  instances  al  the  commencement  i 

•  •  t In-  circumstai  fresher  in  the  mind  of  the  mother 

than  was  the  case  with  the  marked  or  healed  rick 

Occasionally  diarrhoea  was  found  to  have  Bet  in  after  ri' 
lint  in  tin-  above  figures  are  included  only  tl  which  had 

suffered  from  diarrhoea  prior  to  the  development  of  the 

In  <  bar!  V  the  figures  for  Bournville  and  Port   Sunlight 
been   placed   beside  those  tor  Glasgow.     In   both  these   pi 
where  rickets  ij  very  uncommon,  intestinal  troubles  are  much  less 

Jen1      This  is  probably  due  to  the  good  care  which  is  I 
of  the  infant-  in  these  two  places. 

The  difference  of  at  least  20  per  cent,  in  the  proportii  i 
rachitic  and  non  rachitic  children  who  bad  suffered  from  diarrhoea 
according  to  the  Glasgow  investigation,  in  spite  of  the  difficulty 
of  getting  definite  information,  suggests  that  further  study  Bhould 
be  given  to  the  relationship  of  intestinal  troubles  to  the  onsel  of 
the  disease  At  the  same  time,  as  the  majority  of  children  in 
all  the  groups  were  free  from  marked  intestinal  trouble,  this  is 
•  vidently  not  an  invariable  accompaniment  of  the  comm 
mcnt  of  rickets. 


( v  i  i  j  Diei  Prior  to  ■■ 

Since  rickets  has  been  generally  held,  in  this  country  at  li 
in  lie  essentially  a  diet  disease,  greal  care  was  paid  in  the  pn 

•ligation  r.>  tliis  question. 

Absence  oi  breast  feeding    too  prolonged  brei  defi- 

ciency  of  fat,  deficiency   "f  calcium  diet,  and 

feeding  resulting  in  the  production  <>f  gastrointestinal  mischief 
have    all    been    considered    of     possible    i  I 
(see  p 

that  !/>•    <  hild  had  tm  Fad. 

The  length  of  time  that  the  child  had  been  breast  fed  w 
of  the  point*  studied  by  Findlay1.     He  found  thai  "thesimil 
of  the  rachitic  and  non  rachitic  charts  is  very  striking,  and  disj 
nol  only  of  the  idea  tli.it  want  of  breast  milk,  but  also, 
been   assumed,   that    prolonged   suckling  is   at    the   rool    ol    the 

nn-.  h 

In  the  tables  dealing  with  this  part  ol  the  qui 
and  hi       I  .if  rickets  were  grouped  according   a*  thi 

deformities  were  marked  or  slight,  giving  i   -.'nn 


Length  of  Tinu   Child   '• 
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h  will  be  seen  from  the  foregoing  tablee  which  are  graphioauy 

represented  in  chart  VI     thai   slightly  fewer  "f  the  aon-raohitio 

tli. in  "f  the  raohitio  children  were  artificially  fed  from  birth, 

ii  from  early  infamy,  and  thai  b  correspondingly  greater 

1 1  ion  of  the  Don  rachitic  than  of  the  rachitic  were  Buckled 

between  6  months  and  i  year 

In  Bournville  66  famiUee  with  young  children  win-  visited, 
and  the  schedule  used  in  Glasgow  was  filled  in  each  case  with  n 
to  tli*-  youngesl  child  of  rachitic  age  Onlj  »  rachitic  children 
were  observed,  in  all  of  whom  the  disease  had  been  very  earlj 
15  thai  i-  -7  pei  cent,  of  the  66  examined, 
had  been  artificiallj  fed  from  birth.     This  is  more  than  twi 

-  the  percentage  for  the  non  rachitii    in  Glasgow    and  is 

than  for  all  the  groups  ol  rachitic  children     On    I 

howevei    was  taken  there  with  the  feeding  of  the  infanta,  and  in 

mo-i  sen  ai  oidad     The 

ol  Bournville  children  who  had  been  breael  fed  for 

i  i  5      This  i-  lees  than  the  pi  ol  the 

ildren     *>  Itled    for   thai    length   of   time. 


Percentage  of  Children 

O  O 


The  number  of  the  Bournville  children  breast  ted  for  six  months 
to  one  year  was  22,  oj   W  p<  i  cent .,  ac  i  per  cent .  of  the 

i, l>n  rachitic,  n  per  cent,  of  the  mildly  and  28  per  cent,  "f  the 
m. M  kedly  rachil  ic  in  '  Slasgow. 

Fifty    families  ited    in    Porl    Sunlight,     of   the    50 

children  studied  in  detail  6  were  rachitic,  and  of  these  6,  5  had 
been  less  than  two  months  at  the  breast.  Including  these,  the 
I'. hi  Sunlight  <urvc  for  breast  feeding  is  almost  identical  with 
that  which  feeding  of  the  -lightly  rachitic  children  in 

<  !la  gow . 

Horeo  er,  the  differences  to  l>  on  this  poinl  between 

the  treatmenl  of  the  rachitic  and  of  the  aon-rachitic  children  in 

■  w  were    light  and  wi  d  in  the  case  of  Bournville, 

although  the  i  hildren  were  healthy,  breast  feeding  in  many 

;   i  hi  to  be  persevered  with,  probably  owing  to  the 

facl  that  I  nts  belonged  to  a  higher  social  class. 

//  would  thus  appear  that  lack  <>/  breast  feeding  is  »••<  a  /• 
in    tin    causation    of  rickets,    provided   that   tin    artificial   feeding 
substituted  is  abundant,  suitable,  "nil  carefully  </ 

(6)  Prolonged  Suckling. 

lit  tin- I'll"  ton-rachitic  children,  24-5  percent.,  ami  of  the  150 

rachitic  child     i,  27  6  per  a  nt     '■•  re  breasl  fed  f vet  one  year. 

This  differeni  appears  ton  -mill  to  li  ml  support  to  the  view  thai 
prolonged  iu       ng  influence?  tin-  development  of  rickets. 

H  "I   Fat  in  t1"-  l>i>t  <i<nii<<j  Infancy. 

According  to  Cheadle*,  Bland-Sutton  made  a  number  oi 
experiments  the  London  Zoological  Gardens  which  led  him  to 
believe  that  1  k  of  an  adequate  proportion  oi  fat  in  the  diet  was 
tin-  cause  oi  okets.  B\  administering  cod  liver  oil,  milk  ami 
crushed  bone  in  addition  to  tin-  ordinary  diel  "t  lean  meat,  be 
claimed  to  b  •  reared  young  animals  free  from  the  disease,  which 
had  prei  iousl;   been  impossible. 

II"  markedlj    influenced   the   opinion, 

in   Britain  at  li  ling  tin-  cause  of  the  disease. 

An  .it  t • .- ■  lerefuTc  made  to  determine  whether  there 

in  kte  Bupptj    >t  tit  in  the  iln  t  of  the  rachitic  children 

prior  to  the  development    •»  the  disease.    In  making  tin-  estimate 

rhetbei  the  child  "a-  wholly  or  onlj  partly 

at  the  breat      uid  it  artificial!}  fed  to  the  composition,  quantity 

ami  frequency  of  the  feeds      Human  milk  «.<-  always  taken  as  of 

avei  o aposition      Tin-  was  done  in  \i.u  ol  Schlossmann's11 

analyses,  which  show  that  up  to  seven  months  after  deliver}  the 
composition  of  human  milk  varies  little  if  at  all  Pindlay  in  an 
extensive  rt  unpublished)  found  it    almost 

impossible  to  v.ir>   bj  imposition  of  the  milk,  at  least 

no  to    ,i-   t  be  f ,  ■  protein  content  •  i  aed 


although  if  little  milk  wen  i  slightly  higher  pro] 

of  fat   mighl   I-  In  the  cases  entirelj    breast-ted  tin' 

.-a  of  fat  was  thus  always  taken  a*  sufficient      Oows'  milk  in 
undiluted  state  was  taken  as  containii 
«.f   fat,  and  details  regarding  the  various  -: 

were  obtained  from  the  d  m  the 

In  Bome  cases  t li<  ild  only  give  Buch  a  \ 

■  if  th>-  child's  feeding  thai  it  «;i-  impossible  to  form  ai 
of  the  amounl  of  fat  received  by  the  child. 

From  Chart  VII.  which  compares  the  diets  of  2:>1  markedly 
and   Is!'  mildly  rachitic  with  those  ol   I 93  non  rachitic  children 
ding  whom  reliable  information  was  available,  it  will  '■■ 
36*5  per  cent,  of  the  non  rachitic,  78-3  per  cent,  "f  the  mild, 
•    of  the  in  oportion  of 

the  diet,  which  mighl  be  considered  BafBcienl  in  amount. 

Ninetj  percent    oi  rnville  children  whoei 

sufficiently  accurately  known  to  allow  <>i  an  estimati 
proportion  of  fat,  and  ^7  per  cei  I  dren  in  Port  Su 

appeared  t"  have  had  a  sufl 

children  examined  in  Bournville  had  received  undei  th<-  i 
Bupply  of  fat.      In    l  only  >>f  the  4.  however,  was  this  the  only 
adverse  factor  in  the  life  "f  the  child,     of  the  6  ra<  hitic  children 
in  Port  Sunlight  2  had  received  diets  which  wen-  low  u 
It  is  I/ins  at i a  thai  in  il" 

hildren   tin    ditt 

f  fat. 

(./)  Artificial  I 

\  1 1 1      i  curvi    eery  simil  ir  1  V] 

I  i  In-  child  in  months   « I,. 
although  breast  feeding  «.i-  nol   nccessarilj   Btopped      l 
tlir  non  rachitio  than  of  the  rai  hitii    were  artificially  fed  in 
month--     The    percentages    wen         1  »lightly 

rachitio,  28      markedly  rachitic,  :>  I  i 

Somo  of  the  children  visited  who  showed  marked  eviden 
ami  two  of  whom  were  also  suffering  from  tetany 
nut   yet   weaned  ami  had  hail  no  artificial  feeding 

it  ilid  not  appear  in  these  cases  that  tin-  ninth' 
be  or  that    tin-   breast    reeding   was   unusually   irregularis 
for  the  great  majority  of  the  mothers,  both  of  tin'  rachitic 
r  i'  hitic  children    gavt   I  he  breasl  ' 

•      hut  j ii-i  when  tin  child  -• 
•■•  it 

Vlthough  a  slightly  larger  numbe 
Ml.'  of  what 
it  w  In.  Ii   n  tificial  fi  • 
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'I  -iiallv  occurred  between  five  and  six  months  after  birth 

in  the  case  of  the  150  rachitic,  and  just  over  six  months 
oi  the  200  non  rachitic  children. 

More  of  the  Bournville  and  Port  Sunlight  children  than  of 
fhe  Glasgow  non  rachitic  children  had  received  artificial  feeding 
from  a  \.t\  early  age,  •'."  per  cent,  of  the  Port  Sunlight 
and  :s!»  per  cenl  ol  the  Bourne  ille  children  visited  hat  ing  received 
artificial  feeding  under  :t  months,  and  the  average  age  al  which 
extra  feeding  •••  >  commenced  being  just  over  5  months  In  both 
these  places,  ju-t  as  occurred  in  the  case  of  the  Glasgow  rachitic 
child 

//  does  not  appear  that  th   agt   at  which  artificial  feedin 

it  ,,f  itself  of  much  vrnportanu    in  tin   development  of 

((      l  '  'omparison  of  the  Diets  of  Fa  I  with 

Non  Rachitic  <  'hildi 

\-  shown  above,  while  describing  the  diet  of  the  rachitic  child, 
it  was  noted  thai  not  infrequently  the  child  began  al  an  early 
stage  in  the  development  of  rickets  to  receive  food  from  the  family 
table  For  this  reason  a  comparison  was  made  of  the  general 
famil)   <li''t  in  healthy  ami  in  rachitic  families.     Twi 

nd    20    healthy    families    were    studied.     The    re 
which  decided  the  choice  <>f  the  rachitic  families  wei 
the  children  with  active  rickets  were  being  fed  upon  "the  round 
of  the  house,"  and  (2)  thai  inure  than  one  child  in  the  famil] 
in  son  the  whole  family,  had  suffered  from  the  dii 

hi'Im  the  disease  was  apparently  healed.  All  the  . 
had  active  rickets,  although  in  •  of  the  families  the  r 
members  were  only  slightly  deformed. 

The  method  of  study  was  thai  adopted  by  Miss  Lindsay  -' 
in  hei  •  "ii  of  the  diet  of  the  laboui  -  in  the  city 

of  Glasgow  in   mil  12,  in  the  Edinburgh  investigations  carried 

Professor  ft  n  '  '  and  other-  in  1 900   ml  in  i 

other  dietary  Btudies  in  tin-  country  and  in  America.     A  detailed 

■  t i - •  t >  of  the  method  is  given  bj  P  Paton  in  his 

introduction  to  Miss  Lindsay's  work 

The  requirements  of  each  member  of  the  famil} 

I  jex  were  set  down  in  term-  of  the  requirements  pei 
per  da  I  dlowances  were  tie"-'-  used  first  by  Atwatet 
adopted  bj  subsequent  invt   I  .  .1  wen-  a-  follow 

Woe  equivalent  to  0*8  of  a  man  al  moderate  lal 

!'•■•'     14-16 

Girl,  I  i   16  0-7 

Child,  In   13  0-6 

Child  0-5 

child    -J  :.  II  | 

Child    under  -' 


1.1 

inily  a-  the  number  of  "  m< 

»le  with  thai  commuted 
it ti  the  standard  set  uj>  by  the  Pood  I 
:  he   Food  Supplj    of  i  he  I 

body  adopted  an    ihc 
in-  the  folio 

"  '  

ii  the  f""'l  as  purchased 

Diet 

I  In  n    \'..i~  \.-i  \   in  i  le  difference  in  the 

diets  of  the  rachitic- and  of  the  r  ndthc 

families  in  which  the  disease  was  most  marked  were  nol 
alwaj  -  '  host  t  t  In- 

famihes  wh  was  healed  had  an  energy  valu< 

and    • 

two 

■ 


■ 


1 1 

.1  mode  in  i  In-  energj   \  alu< 
I  he  distribul  nl  u  from  w  ith 

1,400 
■  >f   the  noi  md  onlj    one  of  the   ra<  hiti<    ' 

ounted  f"i    the  *lijrh1 
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difference  between  t  lie  average  energy  value  of  the  diets  of  the 
rachitic  and  of  the  non-raohitic  families.  Some  of  the  healthy 
families  had  a  diet  low  in  energy  and  Bome  of  t  he  most  markedly 
rachitic  families  had  a  generous  diet. 

If  1 1  hi  be  taken  as  indicating  the  nutriment  secured 

by  tin-  rachitic  members  of  the  families,  Uu   ■  not  be 

aaid  to  '  ■  rgy  in  (he  food  • 

It  might  be  connected,  however,  as  Cheadle'  and  others  have 
ted,  with  a  deficiency  of  one  or  other  constituent,  and 
consequently  these  have  been  considered  in  detail. 


ProU 

Fourteen  of  the  60  families  studied  by  Miss    Lindsay   were 

rachitic,  and  in  these  the  protein  intake  averaged  only  3  grams 

less  per  man  per  day  than  in  the  aon-rachitic  families,  while  both 

rachitie  and  uon-rachitic  were  well  above  the  100-gram  standard. 

In  the  present  investigation  there  was  a  -lightly  greater  differ- 
ence in  the  amount  of  protein  consumed  by  t he  rachitic  and  the 
uon-raehitic  families. 


rage. 

i  limit          I  pper  limit 

Rachitic 

u'hitic 

101-8  g. 

107-5  g. 

70-9  g.                  155-8  g 
61-4                      188 

The  distribution  w 

is  as  follows  : 

Proton  m  ^m> 

per  m.m  p.  i  day 

Rachitic 

Non-rachitic 

tin   Ion 
120  110 
i  10  120 
160  i  10 

s 

3 

i 
3 
:t 
2 

100 

i'ii- 

It    -52% 
2 
3 
8 

12  =60% 
4 

1 
3 

ia 

8  —  1 

A  </'  jin.nl  amount  of  protein  m  the  diet  is  »>>t  monifeatl . 
wiih  tht  development  of  the  d\ 

mi99J>  c 


Pol  ' 

In  .Mi--  Lindsay's  studies  t h<-  aon-rachitic  fan  I  on  an 

nd  the  rachitic  72*8  g   fit  per  man  per  day,  ;k 
difference  <-f  14- 

The  fat  oontenl  <>f  the  die!  of  the  non-rachitio  families  in  the 
'i   g.   pei    man  jht  da;   more 
than  that  of  the  rachitic  families. 


■ 


■  i  limit 


Distribution  of  the 

D    ' 


families 

■J  7 

90   II 

1 
1 

1 1 

100    : 
110   1 

1 

S     IS 

1 

While  the  avei  ige  fal  content  "f  the  rachitic  diets  was  lower 

than  thai  of  the  non-rachitic,  it  will  be  Been  that  onl)    I  .>f  the 

than  70  g.  "f  fat   per  man  per  da)       En 

two  ol   these  families  the  children   were  markedlj    rachitic,   in 

another  the  deformities  were  onlj  slight.     In  the  fourth  the  dia 

in  ked,  appe  n>  ■!  to  i>r  healed      Thus 

svcen  the  amount  <>f  fat  consumed  •<n.l 

ii>lc.  in  one  familj  ( M    109) 

•  :    thi     i"  children   living  at    home   had   marked   rachitic 

i   «  ilked  before 

and  .it  tho  timooi  the  stud)  the  four  youngest  were  still  unable  to 

walk      yel  the  diet  l>  ©tent 

I  \  alue  of  3  08$  ■     pel  man  pei  da) 
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Comparison  with  Healthy  Famil  Boumville. 

I      lit  dietary  studies  of  healthy  families  with  young  children 

were  made  in  Bournville  in  May;   1916.     In  these  the  weighing 

was  done  bj  the  housemothers  themselves.    The  income  of  these 

hunilii  weekly,  compared  with  33s.   \\<l.  in  the 

erf  the  i  rachitic  and   31a.  9{d,  in  the  rachitic  families 

studied  in  < 

These  eight  •  1  i<  te,  probal  t  <>f  the  better  income, 

were  considerably  more  generous  than  the  Glasgow  diets.  The 
value  was  3,608  C,  Hie  average  protein  content 
iin-.  and  the  fa1  contenl  122  grams  pei  man  per  day. 
None  of  the  families  had  less  than  3,000  C.  pet  man  pei  day, 
and  4  had  over  8,600  C  Three  had  less  than  100  grams  "f 
protein,  but  the  lowest  had  85  grams. 

i  had  less  than  100 grams  of  fat,  the  one  having  Mg   and 
the  "t  her  77  grams. 

Comparison  with  Miss  Lindsay's  Studies  in  Ola 
Mention  has  already  been  mad.-  .if  Mi--,  Lind  idy  of 

the  diet  of  the  same  social  class  in  1911-12.     She  investigated  the 
of  ,;'i  families  "f  whom   11  had  at   least    l   rachitic  child. 
In  most  of  these  families,  as  the  rachitic  member  was  at  Bchool, 
the  disease  in  all  probability  was  healed.    In  only  6  r>f  the  I  I 
i        ded  that  the  children  undei  bitic      x- 

thelec  .  hi  i  ree  with  the  pr<  far  as  there  was 

practicallj   do  difference  in  the  energy  value  of  the  diet  of  iho 
healthy  and  the  rachitic  families,  a    sligfa  r  intake  of 

protein  in  the  former  than  in  the  latter,  i 
difference  in  the  fat  contenl   in  favour  <>f  the  non-rachitic. 

although  the  diets  agree  in  the  relative  amounts  "f  the 

nts,  the  families  studied  in  1916  18  i  <  >  n  - 1 |  on 

an  a\ i  derably  mi  I  in  1911-12, 

and  fewer  of  the  diets  were  low  in  fat.  ranted 

fm  by  the  increased  use  ol  i  which  wai  hardly  used  at 

all  in  191 1  12,  but  which  took  the  place  of  butter  in  80  \  ei  i  eat 
h  rachitic  and  nun  rachitii    families  Btudied,  and  provided 
an  adi  qu  it<    supply  •■  sine.-  thi*  in 

in  the  consumption  "f  fat   is  only  within  the  last   y< 

\<-  been  used  bj  the  families  during  the  period  when 

tl Ider  children    develo]  .    but     the    children   with 

were  in  m<  id  the 

development  "f  the  d  that   the  conditions 

in  all  probability  the  same  when  ricl  when  the 

dietary  -t  udii 

In  i be  i  i  odies  the  rachitic  fan 

had  non  rachitic  families 

had  in   104]    \2 

I  here  is  I  hue  i  in  that  the  absence  ol  the  fat  salable 

.  produi  inn  ta.  tor  in  the  cheaper  margi  i  neM 
iiii|a.ii.,n!  part  in  modifying  the  onset  oi  the  condition 
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! 

calculated   for   P  Paton  from  the 

re  that  Un- 
it.ut  of  the  diet*  "f  the  rural  'his  oountn 
distinctly  below  that  of  the  working  the  cities.     The 

i   fat  per  in. ui  per  day, 
fur   the  &  81  _.'..   and  for  Ireland 

supposing  that  an  increase  in  tin.'  oonsumption  of  fat  has  taken 

.  rural  diets  "ill  still 
in  all  probability  be  a-  low  in  fat  a-  the  diets  of  the  rachitic 
families  studied  in  Glasgow,  ami  it  i-  well  known  that  rickets 
i  .  uncommon  in  rural  districts      It  i-  of  course  possible  that 

.i  absorption  of  fat  rather  than  defective  Bupply  maj  be 
tin-  factor  of  moment  in  this  connection,  ami  further  experimental 
work  upon  this  point  is  in  , 

k  of  variety  in  the  food  of  many  of  the  fan. 
Tin-  usual  dinner  consisted  <>l  p 

ohopa  ■uillv.  broth  took  the  place  of  this. 

All  other  m<  imposed  chiefly  of  tea  I  margarine. 

(>wiu:;  probably  to  its  price  much  less  meal  was  consumed  by 
tin-  families  Btudied  than  i^  usual  in  bett*  imilies,  the 

mly  slightly  ovei  i  man  per  day.    The 

healthy  families  had  a  sli^'lr  \  ariety  of  animal  food  than 

the  rachitic  families.     In  the  rachitic  families  (MM  i"  i 
in  the  non  rachitic  families  59-2  per  cent  of  the  protein  consumed 
came   from   vegetable  son: 

Co  End  whether  any  difference  existed  in  the  suitability  of  the 
food  for  the  consumption  ol  young  children,  the  amount--  of  the 
ehief  foodstuffs  ii  been  calculated  for  both  the  rachitic 

and    the    healthy    famille.- 

mimption  p>r  "  Man  "  )>•  r  !>">/  of  ti 

of  I  hi  I  in  I  iiiin 
K.i.  !n t it  lamilii 


Mill. 

s-i-i 
->li 

Oatmeal  mi 

buttei 
1  15*7 

'  151 

• 
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Upon   the   whole  the  correspondence   between  the  average 
amounts  of  the  various  commodities  used  is  very  close. 

There  i.~.  however,  an  appreciable  diffi  rence  in  the  amount  of 

milk  consumed  by  the  two  groups.     While  milk  was  used  by  all 

the  families  the  average  allowance  per  "  man"  per  day  was  256  c.c. 

in  the  rachitic  and  300  o.o.  in  the  bealthy  families.     The  27 

milies  embraced  172,  and  the  20  bealthy  famuiee    104 

Chus  the  amount  of  milk  consumed  ]«-i   bead  by  the 

tic  famili  s  averaged  13'  bealthy  189  o.o. 

per  d 

e  in  the  averages,  however,  it  will 
thai  Bome  oi  the  rachitic  families 
milk  than  the  non  rachitic. 

■    of  Milk 
Day. 

Amount  <>f  mill:  :  Families. 

.rachitic. 


0     

2 

600  700        

...                    1 

— 



.  . 

1 

100  500       

•J 

•j 

100  i""      

•t 

:t 

200-300        

11 

5 

100  200        

... 

5 

100 

:t 

2 

The  table  shows  thai  no  less  than  60  per  cent.  <>f  the  non- 
rachitic  families  received  less  than  300c.es.  of  milk  per  "man" 
per  day,  while  7  1  per  cent.  <>f  the  rachitic  families  bad  also  leas 
than  this  amount. 

The  amount  "f  flour  was  calculated  from  all  the  materials  in 

which  it  u.i-    ■  ed      Bread  and  scones  were  taken  as  equivalent  t<> 

•75  nf   their   weight    <>f   flour.      Bread   alone   supplied   ovei     t" 

ent.  "f  the  energj    in  the  diets       Oatmeal   was  eaten  by 

h  healthy  and  -I  rachitic  families,  and,  although  the  amount 

Miall.it  is  considerably  greater  than  thai  consumed  by 

unilies  which  Miss  Lindsaj  studied  in  1911-12.    Tin1  amount 

•    thai  time  was  only  24  g.  <>i  leas  than  an  ounce  pei  man 

|..  i  day.     More  use  was  made  "f  the  other  cereals  by  the  i  on- 

tic   than   by   the   rachitic   families.     This,   along   with   the 

■  r  quantity  of  milk  consumed  is  accounted  for  by  tin-  fact 

thai  more  of  the  mothers  of  the  uon  raohitia  than  of  the  rachitic 

>  hildren  took  the  Dually  to  mala-  milk  puddinj 

the  o hildren. 

I'i -h  wai  !!-■  il  bj   '  hitic  and  16  or 

the  healthy  fan  bj    17  families  of  each 


p   that  is,  b  nt    >>f  the  rachitic  and  85  per  cent,  of 

ealthy  f.imili<-~      Although  neither  of  these  was    much  in 

hitic  families  having  onh 
ii  per  "  man"  per  day,  over  twice  i-  much  \n a 
by  the  non-rachitio  a  hitic  famil 

in   l">  rachitic  and    i"  '"it  in  small  amount 

remainder  of  th  n  ili<-  diets  \\.i-  made  up  from 

j .1  tit  and  fruit 
tly  used,  the  otfa  ditiee  but  little      Only 

•  t  included  fowl  or  rabbil . 

Although  irityin  the  time  of  meals  was  obe 

■  the  healthy  than  in  the  rachitic  famUiee,  thi-  was  i>> 
no  means  an  invariable  or  even  a  istinction  between  the 

-  lups. 


I 

•  income  >>i  tli<-  27  rachitic  families  was  31a  9 
Families,  allowing  for  differ  ■   md  sex  according  to 

ible  already  given,  were  equivalent  "i\  an 
■in-  income  avei  iged  8     >;   per  man  per  ■•  non- 

rachitic families,  averaging  3-31    men  had  an  income  "f  ;t:t-  . 
which  was  equivalent  to  8s.  1 1  [-/  per  man  per  w< 


The  rachitic  families  spent   194   3d.  per  «  man 

I      This  is  equivalent   i"  60*5  pei   cent,  <<f  tin- 

ncome.     The  healthy  families  Bpent  I  ;  nt    of  ih<-ir 

income  upon  food.     This  amounted  to  2 It    i  I   pei  wt    i     •   lOjd 

per  m.m  per  day  on  an  average 

Vrranging  the  families  according  as  the  weekly  income  per  man 
ibove  "i  below  10s     i  olose  relationship  appears  between  the 
ini  ome  and  the  amount  Bpenl  "n 


■  i  Food  pei   Man  per  Day 


milics  S 


«  that  slightly  i 
>me  by  the  non  rachitii   than  by  t!t<-  rachitic  fan 
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Comparison  <•/  tht    Energy    Vahu   and  Protein  and   Fat  Contents 
of  the  Diets  in  Relation  to  Income. 
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Excepting  tin-  two  non  rachitic  families,  who  by  skill  in  market 
ing  secured  exceptionally  generous  diets,  ami  thus  raised  the 
averages  <>f  their  respective  groups  over  1,000  C.  per  man  per 
day,  tin-  amount  > | >< •  1 1 1  on  fooil  ami  tin-  energy,  plot. in  nid  fat 
obtained  varied  directly  with  income,  and  it  must  In-  remembered 
that  tin-  non  rachitic  families  arc  l'h  per  cent  better  of]  per  man 
per  week  than  the  rachitic.  Further,  tin-  non-rachitic  families 
spent  a  Blightlj  greater  proportion  of  their  income  on  food, 
and  this  enabled  them  to  purchase  in  greater  quantities  the 
expensive  protein  and  f.it  containing  articles  of  diet. 

The  expenditure  on  rent  was  is  «>[</,  in  tin-  oon-rachitic 
and  is  1 1  [</.  in  the  rachitic  families.  This  indicates,  as  will  be 
shown  later,  that  the  healthy  children  had  a  considerably  greater 
allowance  of  air  than  the  rachitic. 

Although  poorer  the  rachitic  families  had  a  slightlj  greatei 
remainder  of  income  alter  allowing  for  food  and  rent  than  thenon- 
rachitio,  and  as  the  rachitic  ohildren  were  nol  so  satisfactorily 
clothed  as  the  others,  the  probability  is  that  a  certain  amount  oi 
the  income  was  wasted. 

(viiil  Air  and  I 

In  his  investigation  Findlay1  found  that  the  majority  of 
the  rachitic  ohildren  had  not  been  regularlj  taken  out  at  the  time 
when  the  disease  developed,  but  his  study  did  nol  give  a  com- 
parison between  rachitic  and  aon-rachitic  families,  and  con- 
sequently  the  results  of  the  present  Btudy  are  of  special  in! 

Find  la  \ '-  results  agree  with  the  teaching  of  von  Eansemann,1* 
who  believes  that  confinement  or  "domestication"  causes  the 
special  metabolic  error  which  manifests  itself  as  rickets. 

The  results  of  the  present  investigation  fullj  confirm  tl 
elusions  of  r'indi.i\  oM  tin-  point.    The  mothers  of  the  rachitic 


children  nearly  all  admitted  that  they  had  been  unable  to  tak>-  the 
children  out.    1 

ho  requin 
tion  and  were  in  consequence  kept  indoors,  and  in  not  a  few 
they  had  two  or  more  young  child 
facili( 
out-iilr  nor  t"  1< 

dtic  children  \\- 

I  that 
■■<•  in.  the  ■  ■ 
with  the  children  "  in  the  best  part  of  the  d 
that  their  children  wen  itside  in  all 

unduly  muffled  up. 
[n  the  following  tables  effort  has 

i  the  relative  amounts  <>f  time  that  the  children 
Lender  headi   i    \ 
those  children  who  were  never  taken  out  <>i  <>nl\  onc< 
a   week  foi  time.    Class  i  of  tho* 

wereout  Eoi  less  than  an  hour  daily,  probably  jusl  time 

while  the  mother  did  or  in  the  late 

the  elder  children  returned  from  school.     < 
those  who  were,  in  the  visitor's  opinion,  taken  out  sufficiently. 

I 
rn  i 


15 


-..in.  what  understate  the  d 
the  rachitic  and  non  rachitic,  because,  whih  thej 
admitted   by  the  mothers,  a  number  <>f  the 
i  were    manifestly    neglected,  and    the    visitor, 

•     that 

ruid  daj .  the  rachitic  i  hild, 
Htill  unwasl  .1   would  be  found  sitting  on  the 

I  >«-.  I  h 

!i-     that  i-   tli  it  tin* 

ildren  had  takei    out 

\  ly  mildl}  affi  •  t»  ■  !  had 


Percentage  oF  Cases 
_Q O 
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been  taken  out,  but  this  portion  was  -till  less  than  the  half. 
The  greal  majority  of  the  aon  rachitic  had  been  regularly,  and 
for  B   eon-idi  ral>!e  time  daily  in.  tin-  open  air. 

Tin-  facte   concerning  the    100  children    with   healed   ri< 
Bhow  moat  strikinglj  the  influence  of  this  factor  upon  tin-  develop- 
ment and  'in'-  ot  the  disease.     As  in.  most  of  th< 
li.nl  very  recently  been  active,  tin-  general  hygienii    conditions 

remained   the  -.hip-,  and  tin-  I erally  unaltered. 

In  determining  whether  tin-  rachitic  child  had  had  sufficient  air 
and  exercise,  tin-  amount  oi  time  that  the  child  had  Bpent  daily 
in  tin-  open  air  was  ascertained,  ('/)  for  tin-  period  prior  to  and 
during  the  development  <>f  the  disease,  and  (l>)  for  the  period  of 
recovery. 

'I'd''  information  collected  is  a-  follows  :— 
(a )     l    ' 
( Ihild  taken  out    much       ...         ...         ...     -7 

,,     little         15 

not    at    all  58 

(/.,  Healed. 

Child    taken    out     much  ...  ...  ...      <i.'{ 

„     little         16 

..      not   at   all  ...  ...      17 

Thus  th'-  majority  of  th<   children  were  no;  inn-..'  taken  out 
when  the  disease  developed,  hut  exactly  the  reverse  was  thi 
when  the  disease  was  arrested  and  healed.     It  mig 
that  the  taking  of  the  children  out  i-  merelj    an  indei  of  the 
care  bestowed  on  the  child,  hut  the  charts  -how  a  much  more 
,1  difference  in  tin-  (actor  thin  in  genera]  i 
In  t  he  garden  oities,  a-  would  lie  expei  ted,  a  much  mor< 
air  life. is  led.  particularly  by  tin-  children      The  few  families 

where  mild  rickets  was  found  uere  uoticeablj    il D.68  where  the 

Least  advantage  was  taken  of  the  facilities  for  enjoyii  g 
air. 

Tin-  view  that  lack  of  fresh  air  and  exerci  e  i-  an  impoi 
in  the  development  of  rickets  ie  further  borne  out   by   the 
to  be  describ  d  later  in  the  housing  of  the i 

IMP     I       I    llllC       Child     of     the  lie         ■-•    i    'I     •    , 

i.  Tin.  B  \'  in  n<  Family. 
/'In  l',<-iiinti  of  the  Rachitic  <  l>il<l  in  thi  Family. 
One  of  the  points  studied  bj  Findlaj  wac  the  order  of  the 
rachitic  child  in  the  family.  In  the  chaii  given  by  him  the 
number  ol  children  with  rickets  increased  from  the  first  to  the 
thud  place  in  the  family,  and  then  decreased  Be  Burmised 
that   tin    apparent  di  lit  be  due  to  the  fact  thai  the 

averaj      family  consisted  only  of  four  or  five  children,  and  the 
■  stud\   proves  tin-  to  be  the 
i    •    present    I  gun  -  show   that  the  probability  of  t> '■ 
rickttt  increases  with  the  juniority  family,  the 
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I  being  more  likely  t"  be  affected  than  the  first,  the  third 
than  tin-  second,  and  bo  on.  In  calculating  the  relative  incidence 
of  rickets  the  leesei  Dumber  of  large  than  of  small  famines  bae 

Jlowed  tor,  and  hence  in  determining  the  relative  frequency 
with  which,  Bay,  tlie  fourth  child  is  affected,  only  those  families 
with  four  or  more  children   m  i  aidered      ''hart    X  i- 

drawn  u]>  on  those  fines.  It  i-  n< >t  possible  owing  t « «  the  small 
aumber  <>f  families  with  more  than  seven  or  eighl  members  to 
draw  a  reliable  curve  beyond  that  point. 

Th<  great  in  the  case  of  the  slightly  rachitic 

group,  in  which  the  disease  was  more  often  confined  to  a  single 

member  of  tlu-  family. 

\  possible  explanation  for  the  in<  reased  tendency  of  rickets 
to  appear  in  the  younger  members  of  the  family  is  that  in  the 
labouring  man's  home  the  Bret  child  ha-  a  much  greater  chance  of 
health  than  the  succeeding  children.  The  mother  i-  fresh  and 
ha-  u.it    be  "iic  ■  aroless       She  ha-  aothing  to  keep  her  from 

i  tic  baby  out  while  her  husband  is  at  work.  During 
the   infancy   of   the   Bubsequenl    children    the   mother   ha-    two 

"i  even  th young  children  to  look  after  when  she  g  i 

as  the  ex-baby  is  not  usually  old  enough  to  go  outside  by  n-clf 

to  play,  when  there  are  the  -tan-  and  the  dangers  of  thecitj  si 

to  be  faced,      The  evil  goes  on  in<  teasing  until  the  oldest  child  can 

kfter  the  younger  ones.  Further  the  income  remains  001 
.i-  a  rule  until  the  older  children  leave  school,  so  that  the  food 
of  the  younger  children  is  often  doI  so  nutrition-  as  that  enjoyed 
by  the  older  one-  during  the  rachitic  age  Nor  i-  the  air  space 
per  person  in  the  home  bo  great,  as  they  do  do!  move  to  a  i 
house  till  the  family  is  large  enough  to  attract  the  attention  of  the 
health  authorities.     Thus  all  the  evil  fart  or-  in  the  life  of  the  child 

i8e  « it  h  t  he  size  of  the  family. 


of  tin  Family. 

Tht    rachitic  family  was  larger  on   tin   averagt    than   the   non- 
rachitic.    The  following  are  the  figures 
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Chart  X. 

PLACE  OF  THE    RACHITIC    CHILD    IN   THE  FAMILY. 
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Chart  XL. 

NUMBER  OF  CHILDREN  WITH  RICKETS  IN  THE  FAMILY. 
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As  would  be  expected  from  the  better  conditions  under  which 
many  of  the  non-rachitic  children  lived,  and  from  the  possible 

r  mortality  of  rachitic  children  from  zymotic  dia 
deaths  bad  taken  place  in  the  non  rachitic  than  in  the  rachitic 
families.  Further,  the  deaths  were  confined  to  a  smaller  Dumber 
of  the  non-rachitic  families,  55  per  cent,  of  the  markedly  rachitic, 
44  per  cent,  of  tin-  -lightly  rachitic,  but  only  :i~>  per  cent,  of  the 
aon  rachitic  families  having  lo~t  one  or  more  children. 

(iii)  '  ,    Other  Children  in  the   Family  with   lleftrence  to 

Rickets. 

In  the  presenl  investigation  ii  was  usually  found  that  se\ 
members  of  the  rachitic  family  wen  affected  by  <•  The 

family  tendency  oi  rickets  is  well  known  and  has  been  taken 
a-  supporting  the  theory  thai  heredity  bears  a  part  in  its 
[i  might  il  o  be  taken  as  evidem  e  that  rickets  is  of  the  nature  of 
an  infection,  as  has  been  held  by  Koch"  and  others,  l>ut  it  maj 
simply  mean  that  all  the  children  bave  been  living  under  identical 
li\  gienic  conditions. 

rhe  extent  to  which  rickets  prevailed  in  the  families  studied 
is  shown  in  Chart  XI.  The  second  groups  of  LOO  differed  slightly 
from  the  first,  but  in  each  group  of  "  slight  rickets  "  the  disease 
was  more  often  confined  to  one  member  than  was  the  case  with 
the  markedly  rachitic,  In  the  200  families  when-  the  disease  \\a> 
Blight  ~>l  per  cent,  have  had  only  one  member  28  per  cent,  two 
and  21  per  cent,  three  or  more  members  rachitic  of  the  250 
markedly  raohitic  families  :!•">  per  cent,  have  had  only  one  child, 
30  per  cent    t  wo  and  35  per  cent,  three  or  more  rachitic. 

In  six  of  the  families  taken  as  health]  there  was  evidence 
that  the  disease  bad  existed  in  one  oi  other  of  the  older  members, 
hut  this  was  accounted  for  by  the  mother  by  the  fad  thai  some 
of  the  home  circumstances  had  Keen  unsatisfactory  during  the 
infancy  of  that   particular  child.     Either  the  mother  had  been 

in  |> -  health  and  unable  to  give  the  child  the  care  it  should  bave 

had,  or  die  had  gone  out  working  while  it  «.i-  a  baby,  or,  while 
the  affected  child  was  at  the  raohitic  age,  the  family  had  lived  in 
unhygienic  surroundings,  i  •/  .  in  a  damp  house  in  a  Bunk  flat. 

Booia]   Conditions 

(i)    /mi, in' 

Although  there-  was  a  difference  of  al t   1">  per  cent,  in  the 

■   mil]   up  .Hue  between  the  markedly  rachitic  and  the 
uon  rachitic  groups,  they  belonged  to  the  same  social  class     The 

i  >l 

1-100  101-200  V.  ■ 
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rere  made  under  war  conditions  when  l»>th 

:  and  thus,  although  the  -         I 

-  ..f  LOO  families  each  had  a  Blightly  higher  income,  they 

.-.1  to  the  eai  lier. 

Although  the  majority  approximated  to  the  •  Bitain 

of  th(  eery  high.     Occasionally,  when  th.>  father 

lesman,  <>r  when  the  elder  childn  :  k i 1 1  li . 

the  family  income  was  between  £4  and  £5  per  week. 

distribution   of   the   families 


1" 

It  will  tx  I  the  rat  hit  ii-  and   1 1-"1  per 

of  th"  non  rachitic  families  had  under  30a.  weekly,  ami  that 
..1  these  the  great  majority  had  between  20a.  and  -• 

\    •  family  wa-  upon  the  whole  Bmaller  than  the 

rat  hi  tic,  I  hi  >me  per  person  gives  a  better  idea 

of    the  relative  well-being  <>f  the  and  the  non-rachitio 

fainih  th.r  idi  ration  of  the  total  income  "f  the  family. 


iblj  greater  difference  than  appeared  in  the  above 
In  fact,  t  ■  income  per  person  in  the  non-rachitio 

famili  tei   bj    10  pei  cent    than  in  families  with  n 

i it  ket  in  families  with  Blight  ricl 

ling  the  amount 
:   od         whoat  diets 
i  i  -  ired  thai   tht 


depended  directly  on  fche  income.  The  wealthier  families,  both 
rachitic  and  healthy,  spenl  more  on  fund  and  had  a  more  generous 
diet  than  the  poorer. 

Housing.  This  difference  was  not  apparent  to  the  same  extent 
in  the  housing.  Little  Improvement  was  noticed  in  this  respect 
with  an  increase  of  income.  In  fact,  the  type  ol  house  in  which 
each  family  resided  depended  more  on  the  character  of  the  parents 
than  oil  the  income. 

Th<-  average  expenditure  on  rent  was  as  follows  : — 

101   200  Werage  of  200 


Markedly  rachitic 

11  }<i 

l"j/ 

Slightly  rachitic 

1 1  K 

4s.    lj/ 

4s.   0X<4 

iiii' 

-i 

1        4J/ 

4s.   i\J 

From  tin-  resulte  of  I  he  dietary  Bf  tidies  (see  pp.  6  i  and  71 .  and 
also  The  Family  Budgets  and  Dietaries  of  Fort;/  Labouring 
Families  in  War  Time11,  page  123),  it  appears  that  at  the  prices 
obtaining  in  L915  and  tin-  earlier  part  of  1916  families  which  had 
an  income  of  less  than  is.  per  man  per  week  wen-  unable  to 
purcha  ply  of  food   which  reached  the  standard  set  up  by 

tin-  food  Committee  "f  the  Royal  Society1'  as  necessary  for  the 
prop  i'  development  and  growth  of  the  body,  or  for  the  mainten- 
ance "f  a  capacity  for  active  \\<  rk.  A-  the  average  family  may  bo 
taken  a-  equivalent  to  3*5  men  this  means  a  family  income  of  285. 
This  figure,  of  course,  fluctuates  proportionately  with  the  cost  of 
the  commonest  foodstuffs.  Hence,  a  gp  tat  many  of  tin-  families 
visited  could  not  have  been  sufficiently  fed.  and  at  the 
time  properly  housed  or  clothed.  This,  of  course,  was  what  was 
found,  particularly  in  the  case  "f  the  rachitic  families  wh 

and  a1    the  -mie  time  did  not  in  many  in>tances  utilise 
in   the   best    possible  manner  the  mean-   at    their  disposal 

8    Housnro. 
(i)  Tin  Number  of  Apartments. 
Tin-  housing  of  thenon  rachitic  children  was  markedly  I 

than  that  of  the  rachitic.  i,"t  BO  much  in  the  aituation  and  locality 

of  the  house  as  in  the  amount  of  air  space  available  pei  person  and 
in  the  general  comfort  of  the  home.  All  the  homes  visited  con- 
sisted <>f  one,  two  or  occasionally  three  apartments  situated  for 

the  nio,i  part  in  four  -toried  tenements  \  fey  of  the  tenements 
had  also  a  sunk  fiat  or  a  fifth  -tory.    In  the  better  type  of   : 

visited  there  were  usually  not  more  than  three  dwellings  on  each 
fiat  of  tin-  common  stair,  hut  in  the  poorei  distrii  ts,  or  vrhea 

houses  were   old    and    much    Bub  di\  ided,  there  were   four.  live.  01 


i    Inkr    tin  -• 

dark  and  id  the 

dom  had  through  ventilation. 
MacGregor4   found   that    ticket  re   prevalent    ai 

children  living  in  houses  ..f  one  apartment   than  an 

in  two  ap  tnd  more  comm 

homes   of   two   apartments   than   of    thi  CI  q   an 

!  children  found  the  percentage  "f  1 
i  children  fr..m  three-roomed  houses  t<>  be  slightly  h 
than  the  |"  ;r.. in  tin-  smaller  houses.    This  ma> 

indicate,  as  suggested  by  Chalmers,  that   the  rachitic  children 
t  in  the  larger  houses  have  a  better  chance  <>f  Burvival  than 
those  m  the  smaller,  <>r  that  the  children  from  homes  of  three 
tments  come  not   from  a   better  social  class,   bu1    arc  the 
■  r  members  <>i  large  families  \\h.>  have  moved  t>>  houses 
with  •  tnmodation  on  account  of  the  size  "f  the  family, 

-  rickets  more  frequently  attacks  the  younger  children,  are 

therefore  more  prone  t ikete  than  the  older  ones  wi 

in  t  he  present  ii  n  is 


This  table  does  nol  Bhow  any  marked  difference  between  the 
groups 

however,  the  non  rachitic  families  were  smaller  as  a  whole 
than  the  rachitic,  and  manj   dwell   in  largei   apartment* 

disparity    in   housing   than   appears   in  r  • 
The  difference  becomes  apparent   when  the  amount  <>f  aii 
.-...ii  i~  considered  I p 

(ii)  District*  in  ninth  tin  Children  Reside, 

entially  a  disease  ..f  the  i rer  classes,  and  is 

much  more  common  in  towns  than  in  the  country      N<  <ri 

I  i r.i.  Inn.   .  hildren  li\«-«l  in  the  same  >li-tn.  t- 

of  the  city,  very  often  in  the  same  streets,  in  li«><i~«~  .>n  the  same 
en  in  the  same  house       Certainly  it  seems  to  be  more 
difficult    to  hildren    in    districts    where    the 

housing  i-  poor  than  in  the  more  open,  bettei   housed  neigh 
bourhoods    and   that    in   congested   areas   it    i-  onlj    with 


7'. I 

ad  the  exercise  of  unusual  Intelligence  on  the  pari  of  the 
•  thai  the  children  can  escape  the  disease.  Apart,  however, 
from  the  fact  that  throughout  the  whole  city  the  children  are 
more  | none  to  rickets  than  country  children,  the  actual  conditions 
of  the  home,  including  both  defecte  in  construction  and  in  hj 
are  more  important  than  the  district  in  which  it  i<  situated. 
In  those  areas  where  th<-  percentage  of  children  Buffering  from 
rickets  is  high,  t Ikic  i-  the  twofold  cause  had  housing  and  bad 
since  in  these  districts  homes  of  the  better  type  are  - 

The  .Medical  Officer  of  Health  has  estimated  the  population 
per  acre  over  the  whole  area  of  each  district,  l>nt  owing  to  the 

, mount  of  space  in  some  ward-  absorbed  by  public  works 
and  buildings,  his  figures  do  nol  form  a  verj  reliable  in 
the  extent  to  which  overcrowding  i-  present.  Even  although 
it  were  possible  to  tabulate  the  overcrowding  in  the  various 
districts,  the  number  ol  rachitic  children  visited  in  each  would 
only  be  ot  restricted  assistance  in  determining  the  relative  preval- 

t  rickets  in  the  different  area-  for  the  following 

I.  The  children  wen-  all  attending  a  free  dispensary  and 
consequently  all  cam.-  from  the  | rer  districts 

_'.  The  number  of  cases  which  came  to  the  dispensary  even 
from  the  |i -eel  parts  of  the  citj  bears  no  relation  to  the  popu- 
lation of  these  districts,  being  influenced  b]  their  proximitj  t" 
the  dispensary,  the  ease  with  which  it  can  he  reached,  or  whether 
there  i^  another  dispensary   near  at  hand. 

The  children  ci » from  all  over  the  city.    En  most  of  the  wards 

there  was  a  very  close  correspondence  between  the  numbers  of 

rachitic  and  uon  rachitic  children  visited.     A  greater  numbei  of 

rachitic     than     noli  rachitic     children     came     from     the     following 

districts:     Mile  end.   Calton,    Dalmarnock,    rlutchesontown   and 

Gorbals,    while    more    healthy    than    rachitic    children    came    from 

Maryhill,  Govanhill,  Dennistoun,  and  Woodside.    Anderston  and 

■  Men-.,  although  congested  and  poor,  also  contributed  more 
health]  than  rachitic  children  to  the  investigation,  owing  to  the 

lal  the  names  of  certain  non  rachitic  families  were  supplied 
by  the  social  workers  in  those  districts.     The  districts  where  the 

■  ■  appears  to  he  mosl  prevalent,  at  leasl  a-  fat  as  can  lie 
judged  bj  the  present  limited  research,  an-  grouped  together  at 
the  Baal  end  of  the  town  on  both  Bides  of  the  river  and  the  non 

rachitic  come  from  the  opener  ami  better  class  neighbourh 1- 

where  the  housing  i^  more  modern.  'The  district  from  which  the 
greatest  numbei  of  rachitic  children  came  was  Dalmarnock,  which 

I-  low  -lying  aid   -ticks  .  and  w  here  there  i>  a  great   deal  of  old  -'illll 

property  Maryhill,  which  i-  high  lying  and  openlj  built  and 
inhabited  bj  tenants  of  tin-  better  working  classes  supplied  bj 
far  the  largest  number  of  the  health]  families     AA  exception  was 

found  m  Springburn,  where,  in  Bpite  of  its  g 1  situation  an. I 

new  well  built    tenements,  rickets  appeared  to  lie  verj  pm\ 


X limber  of   -  'hat  the  House  . 

ther    Pindlay1    in    h\-    investigation,    n..r    olacGregor*   in 
_•  dfrom  -i\  months  to  two  years,  presumably 
with  the  disease  at  tl  discovered  any 

between  the  nui  in  up  which  the  child  lived  and  the 

prevail 

Prom  the  present  figures  also  ihi^  appears  \<<  be  a  point  "f 
little  influence,  for,  although  in  the  first  hundred  there  were  more 
non-rachitic  than  rachitic  families  resident  <"i  the  ground  Boot 

ir  up,  then  ad  hundred  a  slight  diffi 

m  the  other  direction,  that  is,  more  <'f  tin-  rachitic  than  <<i  the 
non  rachitic  children  Uved  on  the  lower  stories. 

Thai  the  Dumber  <>f  stairs  up  the  house  i-  situated  makes  much 
difference  to  the  amount  <>f  time  Bpent  by  the  child  in  the  open 
air  during  the  rachitic  age  is  doubtful.     In  a  f< 
undoubtedly,    but    in   the   majority   "f   cat  tual    homo 

conditions  are  of  much  greater  influen 

The  figures  are  given  in  Chart  XII 

■ 
garding  the  influence  "f  direol  Bunlight  upon  rickets  it  is 
interesting  t>>  note  that  there  «.i-  practically  no  difference  in  the 
ii'  of  the  houses  "f  the  rachitic  and  non  rachitic  children. 

Houses  without  Through   Ventilation 
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Of  the  bouses  facing  North  and  South  a  great  many  in- 
habited  by  both  rachitic  and  mm  -rachitic  families  had  the 
kitchen  facing  north  and  often  BO  much  darkened  by  hi  rr<  .uncling 
buildings  thai  gas  had  to  be  burned  during  a  great  part  of  the 
day.  This  arrangement  of  rooms  is  to  be  condemned  because  of 
the  manner  in  which  the  working  class  family  uvea  in  the  kitchen 
and  the  very  restricted  use  made  of  the  other  room.  So  many 
,f  the  houses  even  facing  Boutfa  are  bo  Bhul  in  by  surrounding 
thai  the  sun  never  shines  on  the  windows;  and  thus 
the  only  way  in  whirl,  the  - 1 1 1 1  - 1,  i  n<  ■  can  be  enjoyed  is  by  going 
outside.  This,  of  course,  i-  just  what  the  rachitic  children  have 
apparently  n<>  opportunity  of  doing. 

Another  -nut  defeel  of  the  Glasgow  housing  is  seen  from  the 
foregoing  figures,  fn  everj  group  except  one  thai  being 
second  hundred  non-raehitic  children  Less  than  half  the  houses 
have  a  through  draughl  of  air.  The  houses  are  thus  often  over- 
heated and  airless  as  well  as  sunless.  Particularly  is  this  the  case 
in  the  home-  of  the  rachitic  families.  The  child  who  i-  never  out 
■f  the  exhausted  atmosphere  of  it-  home,  as  would  seem  to  be 
the  rule  with  the  rachitic  child  (see  page  7:>),  appears  to  Buffer 

more   than   tin-  child   who   i-  out    of  door-   for  BOme   hour-   daily. 

M  n  t|,(-  air  in  i  In-  home  i-  never  adequately  renewed,  if  the  room 
i-  occupied  by  two  or  three  persons  all  day. 

(v)  X umber  of  Persons  to  tin  Apartment. 

Findlay1  studied  the  question  of  overcrowding  and  deficient 
in    pace  in  the  home  of  the  rachitic  child  by  collecting  information 
ding  the  number  of  persons  to  the  apartmenl   in  a  large 
number  of  rachitic  families.     He  found  thai  ri<  kets  was  increas- 
ingly prevalent  as  the  number  of  persons  to  the  room  increased. 

The   present    investigation    brings   out    tin-  difference   which 
exists  in  ti  between  tin-  housing  of  the  rachitic  and  the 

non  rachitic   children   of   tin-    same   Bocia]    class      The   avi 
number  pet  room  was  almost  one  person  greatei  in  the  markedly 
rachitic  and    ">  of  .,  person  greater  in  the  Blightly  rachitic  than 
,\.i    the  oase  in  'he  non  rachitic  families.     The  averages  are  : — 


i  uncut. 
1  to  100  1"| 


Marked!}  rai  hitii         ...  ;<AU 

Slightly  r.i.  bitic  3-5 

\..tl   I.i.  lull.  .ill 
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\!ll    shows  the  number  of  persons  to  a  room  in  more 
rlel  nl      In   1 1  •  i  —  chart    the  ordinate  the  numb 

families  and  the  divisions  "f  1 1 1* -  abe  sent  the  number 

"in  the  tii-t  including  all  cases  where  there  is  an 
.'••  of  less  than  two  p 

o  or  betwc<  n  i  wo  and  tin  l 

deal  of  difference  in  tin-  curve*  bo  obtained      Eighteen  <>r 
"f  tin-  non-rachitic,  bat  only  six  or  2  per  cent.  >>f  the 
markedly  rachitic  families  have  an  average  under  two  | 

10  per  cent,  >>f  the  markedly   rachitic, 
cent,  "f  tin1  Blightly  rachitic  and  only  '_'■">  i »■  - 1  cent,  ><(  the 
ii  hitic  families  have  four  or  more  persons  to  tin-  apartment 
oaximum  number  inhabiting  a  single  room  i-  -i\  in  the 
of  tin-  non  rachitic  and  eighl  in  the  rachitic  families.    The  mild 
upon  tin-  whole,  bettei  housed  than  the  marked  but 
distinctly  more  crowded  than  the  \h<h  rachitic. 

• 

The  n  the  extent  t"  which  overcrowding 

I > i *  railed  in  t!>>-  families  visited  ha-  been  obtained  bj  calculating 
the  cubic  space  pei  person  in  every  family  When-  the  houses 
were  already  "  ticketed  "  tin-  cubic  content  «  i-  noted,  ami  where 
nol  it  was  estimated  from  measurements  taken  during  the  visit 

The  average  air  -pair  per  person,  adults  and  children  b  iu 
counted  alike,  n  as 

I    I.,    inn  |ll|   tl 


Cubi  *  ill- 

171  t .  I 

511 

. 

Tin-  average  an-  space  per  person  i-  32  pei  i  ent  lees  in  families 
with  cases  <>f  marked  rickets  than  in  families  with  non  rachitic 
childi 

The    housing    "f    the    second    groups,    particular!}    "l    the 
ichitii  families,  >-  Blightly  bettei  than  the  ih-t.  but  in  each 

hitic  children  hail  a  much  greater  allowai 
their  homes  than  the  rachitic,  ami  tin-  families  who  were 
■■IK  deformed  bj  rickel  much  smaller  allowance  of 

•  tan  t  hose  no1  so  w\  prclj  affe<  t  ed 

The  measurements  "f  the  Porl  Sunlight  and  Boumville  houses 
'  w<  re  supplied  bj  Lever  Brothers  Ltd  .  in  the  forov  i 
the  office  ■  ist  in  the  latter  place,  and  from 


Percentage    of  families 
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these  the  air  Bpace  I  ilculated  al    1,568  cubic  ft.  per 

•  ■in  the  Porl  Sunlight  cottages,  and  l .  196  cubic  ft.  in  Bourn- 
villc.    The  actual  sleeping  accommodation,  occupying 
the  upper  floor  of  the  bou  •  ••   taken  as  i  than 

half  oi  the  above  figures.  Thus,  the  cubic  -pace  available  for 
<-;ic!i  child  i-  mi  in  the  garden  city  houses  than  . 

homes  of  the  familiet 

(vii)  ( Teanlint  -■  oj  th*  //■■ 
A  comparison  '.  been  made  ol  the  character  of  the 

parent*  of  the  rachitic  and  of  the  healthy  families.    The  healthy 
children  were  found  to  enjoy  in  the  majority  of  cases  much  I 
care  than  the  rachitic,  and  the  same  » 1  i tT« 
the  of  the  respective  homef 

Twentj  -   \<  ii  per  cent,  of  the  homes  <>f  the  markedly  rachitii 
children   were  neglected.     These  were  dirty  and  hare.  thi 
clothes  in  a  very  insanitary  condition  and  the  atmospheri 
and  stuffy.     Twenty-seven  per  cent,  were  untidy  and  not 
well  cared  for,  and  46  per  cent,  were  clean  and  tidy. 

On  the  other  hand.  s4-."i  per  cent,  of  the  homes  <>f  the  healthy 
children  were  clean,  well  ventilated  and  well  furnished.  Of  the 
remaindei   1*5  per  cent,  were  bare  and  insanitary,  and  II  percent. 

iat  her  untidy  and   n<  t    \  -i  \    ell  an. 

The  homes  of  the  less  sev<  of  rickets  occup 

intermediati    position,  i  ver  60  pei  cent,  being  clean  and  tidy. 

sixt\  fivi  of  the  homes  of  the  children  with  he 

rickets  were  found  to  be  'lean  and  comfortable,  and  from  this  it 
would  appear,  as  remarked  by  Chalmers,  that  the  rachitic  children 
with  the  b<  tter  home  conditions  have  a  greater  1 1>  mce  of  survival 
than  those  fnnii  the  neglected  h< 

Briefly  thi   differences  which  ■ 
',r  and  non-rachitic  !■ 

1.7' 

by  nearly  28  /-.  /■  ■■•  nt* 

2.  '//■■  >/'.;-/•/.  cubic  a  i   -/».■"  availablt  /*• 

by  28  /"  i 

3.  !  ■■ni/  nf  tin   ■' 

'■      Boi  RNVII  ii.    vsn    POH  i    Si  HI  [OH  i 

A  Comparison  with  Condition  a  in  Glasgow. 

If    fault-    in    housing    and    huk    « if    fresh    an    and    e»  ' 

importanl  factors  in  the  cause  of  rickets,  it  would  1m-  expected 
thai  i  i<  k«  ts  would  he  i .f  rarer  oo  linen,  e  under  better  conditions 
To  in  his   point,  and   also  tn  compare   the  other 

fact*  i-  m  the  child's  life,  a  number  of  visits  were  paid  in  Porl 
Sunlight  and  m  Boumville,  and  the  Bame  information  colli 

-•«      Port   Sunlight  constitutes  ■  garden  Buburb  of 


B4 


Birkenhead,  ami  Bonmville,  though  now  within  the  Birmingham 
municipal  area,  has  all  tin-  advantages  of  rural  lif«>  along  with  :i 

can-fully  planned  soheme  of  h"!- 

Vital  6 
tlth    "f    these    villa.  I      sgow, 

Birmingham  and  Liverpool  present*  contrast. 

Death  Bah  p-r  i  000    average  I 

QW 

Birmingham  ... 

■■  illc      ...  ...  ..» 

... 
I  Sunlight 

Infant  Mortality  per  1,000 
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(ii)  Ilodth  of  ti  ■ 

Examination  of  Bohool  ohildren  Bhowa  that  the  garden  citj 
children  are  both  tallei  andheaviei  fortheii  ■  .•  than  the  ohildren 
of  Birmingham,  Liverpool  ami  Glasgow. 

/mi  i -mil    <•/' 
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Comparison  of  Averagt  Heighisand  Weights — eontd. 


Age  6   Age  8   Age  10   Age  12 
years    years    years 


Height—  Boxs.  Ins.  Ins.  In-  Ins. 

Boumville  441  48-3  51-9  54-8 

I'-nmingham    (Floodgate   Street 

School)  41-9  4H-2  49(i  52-3 

Port  Sunlight     435  18  51-6  54-5 

1. 1  verpool  ("  B  "Council  Schools)  43  46-7  50-4  54 

Glasgow  Board  Sd  ...  42  46  49  53-5 

Height — Girls. 

I-  urnville  44-2  48-6  52-1  56-0 

Birmingham   (Floodgate   Street 

School)  41-7  44-8  48-1  53-1 

Port  Sunlight     43-1  46-7  51-3  55-6 

Liverpool  ("  B "  Council  Schools)       —  4fi  50-8  .->4 

Glasgow  Boa i  I  -  ...  41-5  45-7  48-9  53-5 

These  tables  give  the  comparisons  between  the  garden  city 
children,  the  children  in  Liverpool  "B"  Council  Schools,  which 
comprise  the  same  class  of  the  community  as  the  residents  in 
Port  Sunlight,  the  children  from  Floodgate  Street  School,  one  of 

the  i reel  di  tricts  in  Birmingham,  and  therefore,  perhaps,  not 

strictly  comparable  with  the  others,  and  the  averages  over  all 
the  Glasgow  Board  Schools.  It  must  also  be  borne  in  mind 
ih  it  according  to  the  Report  of  the  Anthropometric  Committee 
,,f  the  Briti  b    \  1**3.  the  average  height  in  different 

parts  of  the  United   Kingdom  -how-  variations  of  upwards  of 
t  inches,  and  thai  the  Scottish  are  the  tallest  of  all.    Weight  in 
ra]  corresponds  with  height,  the  average  man  in  Scotland 
exceeding  the  English  average  by  at  least  10  H>s. 

Ru 
Of  the  60  families  visited  in  Port  Sunlight  in  six  families,  or 
12  per  cent,  of  those  visited,  the  youngest  child  had  had  rickets, 
and  in  tin-  .">.">  Boumville  families  four,  or  7,3percent.,  had  had 
vri\  slight  rickets,  but  had  n  i  oven  d.  The  disease  is  much  more 
common  among  the  Glasgow  working  class*        [<  was  only  with 

the  greatest   difficulty  and  throughout   a   period  of  seviT.il  months 

that  Sister  Elinor  could  find  among  the  patient-  at  the  I  tispensary 
of  the  Pjoyal  Hospital  for  Sick  Children  a  Bufficienl  number  of 

lion  rachitic  fa  mi  I  us  foi   the  needs  of  the  present  re-caich.w  I 

any  number  of  rachitic  children  were  available. 

No  figures  with  regard  to  the  prevalence  "f  tetany  in  t;i.u«gow 
an-  available,  hut  certainly  it  would  Beem  to  be  a  common 
accompaniment  of  rickets.    In  the  garden  cities,  however,  it.  like 

rickets,   is   very   uncommon,  only  one  child   with   tetany  and   Oni 

with  a  history  "f  the  disease,  both  of  whom  were  rachitic,  i>em_' 
found  in  Port  Sunhght,  and  three,  two  of  whom  had  rickets,  in 
Boumville. 


g 

| 

han  in  thi 
g 

informed  l>\    D 
t|.  alth  to  the  cil 

ding  children  with  sufficiently  marked  rachitic  d< 
■   ui  health  • 

it  i»-   but  that  ni  i 
.•f   mild   i 
r  L  t  It—  and  two 

.•  children  or  those  In  ublel 

from  ih<-  dwt  Uinj 
in   Bit 

.  hildn  n  enl  uffer 

from  rickets,  the  next  n  Idren  \\  u  li  tubercular 

affections.     In  Birmingham  the  greatest  a 

Port  Sunlighl   and   Bournvilli  ' 
ny    British  industrial   towi  rly   t<>  1 1 »« 

tman's  dwelling 
l. ut  consists  "f  one  "i  two  apartments  in  •■  tern 

:  Iso  differ  widelj  from 

and    Birmin  ham    and   in  theii    respective  suburban  areas      In 
suburbs  the  workmen's  dwellings,  inst<  menta 

foui 
apartments,  often  possessini  narrow   Btrip  "f  garden  in 

front  il  j  aid  .it  the  ba<  k       Th    populatioi 

cf  subli  tting  parts  of  the  house  >■•  othei  families    and  thi 

ith  tln-u  di 
w  .ill-,  i-  exceedingly  m 

P     IS 

Poi     -  Founded  l>\  Lord    Levi  rhuli 

:  hi  n  ha*  trom  time  to  timi  rlis  x»bject  in 

ling  the  villagi   was  to  ensun   thai  the  prosperity  ot  the  firm 

•  •I  not  only  by  the  employees,  but  also  by  thrir 

■  i  uly   bcnefii  i.il  waj    t  han   would 

The  hou 

•  \ 

lute    and  tl»  it  bcautil 

t.\    I     II     I 


^7 

lei  al  a  figure  which  is  just  ovei  half  their  economic  rent,  the 
i  maindei  being  covered  by  th<-  firm's  "prosperity  sharing 
accoonl  This  being  so,  every  householder  in  the  village  must, 
nf  course,  be  employed  in  the  Port  Sunlighl  works. 

Situation. 
Porl  Sunlight  differs  little  in  many  points  from  tin-  adjoining 
districts  of  Birkenhead.     The  ground  on  which  the  villagi 
been  built  is  not  much  above  sea  level,  and  before  being  purchased 
by  Lord  Leverhulme  was  partly  occupied   by  slum  property,  ■ul<I 
parti  i  to  a  swamp  through  which  a  tidal  river  flowed. 

The  dlil  property  was  cleared  away,  and  the  land  built  up  con- 
siderably in  places.  As  the  ground  on  which  the  village  now 
stands  is  part  i>f  the  urban  district  of  Lower  Bebington,  no  figures 
relating  to  1  he  infant  or  general  deat  li  rate  prior  to  the  foundation 
of  the  village  are  available  for  tin'  Port  Sunlight  area 
Since  the  village  was  founded',  the  death  rates  in  Lower  Bebington 
have  decreased,  hut  not  out  "f  proportion  to  the  general  ilem-a-- 
all  over  the  country. 

u.  /,.  /,//  '  'onfiffuration. 
The   village  occupies   about    It"  acres    "t    land   ami   has  a 
population  of  over  1,000.    There  are  at  present  BOO  cottages,  and 
nowhere  are  there  more  than  ten  t"  an  acre.    The  cottagi 
Imilt  in  blocks  of  from  four  to  seven,  in  a  number  of  bright  and 
pleasing  Btyles.    Instead  of  being  Imilt  in  row-,  the  i  ottagee  stand 
in  crescents,  or  squares,  with  grass   parks  in  front,  where  the 
children  can   play,  ami  looking  out   m  tin-  rear  on  patches  of 
allotment  gardens.    Only  one  tenth  of  the  ground  i-  covered  by 
houses,  the  rest  being  occupied  by  parks  anil  allotment  gardens. 
All  tin-  houses  have  front  lawns  Is  to  30  feet  wide,  which  are  kept 
in  order  by  the  employers      Tin'  works  of  Lever  Brothers  an'  to 
tla-  south  east,  quite  out  of    Bight  from  tin-  greater  pari  of   the 
village     So  popular  i~  Port  Sunlighl  that  there  i-  always  • 
number  ol  families  waiting  for  a  house     At  present  tin-  rill 
being  enlarged,  L 80  houses  being  in  process  of  construction  outside 
t hi'  old  boundaries  of  the  \  ill  tge 

V'A.  Hou 
Tin-  houses  arc  of  two  types,  tin-  kitchen  cottage  containing 
a  living  room  a  pantry,  anil  a  large  scullerj  with  a  Bink  anil  hath 
downstairs  and  three  bedrooms  upstairs,  ami  the  parlour  cottagi 
with  a  parlour  downstairs  and  a  bedroom  upstairs  in  addition 
ami  about  26  per  cent  mora  in  cubic  space  All  the  house* 
in'  two  storied  ami  the  -nn  can  freely  enter  everywhere 
I'm'  kitchen  cottages  an  in  the  majority,  ami  u  was  entireh 
among  tin-  families  resident  in  these  that  tin-  visits  wen 

i-  verj  Little  variation  in  tin-  sue  of  tin-  cottages,  although 
tin-  styles  differ      Tin-  Interna]  measurements  are  approxin 

by  1 8  feet  6  inches     As  none  of  the  homes  can  be 
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Bublet,  and  as  do  family,  which  consist*  of  more  than  four  membera 

may  take  in  lodgers,  an  adequate  supply  nf  fresh  air  i>  assured  to 

the    childn  i   p-  rson  in  the  60  h 

1  was  betwi  ubic  feet,  which  i-  thn 

four  times  what  the  rachitic  families  in  Glasgow  enjoyed.  Most 
oi  the  cottages  have  tiled  floors  downstairs  and  a  tiled  yard  at 
the  hi 

All  the  houses  have  baths,  although  hot  water  i-  only  given 
..[i  payment   of  dd.  additional  rent   weekly.     The  kitchens  are 
in-.  \\-i t )i  \<\m  windows,  and  arc  never  used  ai 
sleeping  apartments. 

maiity  <</  the  Tt  mint*. 

■   families  visited  practioallj  all  belonged  t<>  the  labouring 

and  while  originally  of  rural  extraction  in  the  majority  i  f 

were  drawn  from  a  Bocial  Btratum  in  Liverpool  similar  to 

thai  -unhid  in  Glasgow.    Nevertheless,  they  were  very  buj 

Almost    every   house   was   Bpotleesly   clean   and   well   furnished. 

'The  women  looked  neat  and  healthy  in  appearanoe.    Most  of  them 

not    onlj    take   \er\    good   eafe  of   the  children,    hilt    alSO   hake   hrrad 

for  the  family,  and  make  all  the  children's  clothing.    The  I 
wives  Baid  that  there  was  very  little  drinking  in  Port  Sunlight, 
and  this  was  corroborated  by  the  Mar  -         1 1       tor  of  the  works. 
The  village  social  worker  only  knew  of  two  women  whose  husbands 
drank  to  anj  eztenl .    The  men  appeared  to  be  fond  <>f  their  homi  b. 

•  it    many  of  them  occupied  their  leisure  in  gardenii 
poultrj  keeping.    The  work  in  Port  Sunlight  is  regular,  and  there 
j-  no  Blackness  ot  unemployment.     Families  having  come  to  the 

place  Btay  in  it  for  years,  indeed,  i t  of  the  married  women 

worked  then-  as  girls.  Thej  are  some  yean  later  in  marrying 
than  is  usual  in  Glasgow.  Then-  are  only  four  houses  which 
are  larger  than  the  cottages  already  mentioned,  and  these  are 
occupied  by  the  clergyman,  the  Bocial  worker,  the  schools 
and  a  manager  of  the  work-  The  residents  are  absolutely  free 
from  undue  superintendence,  theonlj  restrictions  put  upon  them 
being  with  reference  to  lodgers  and  the  keeping  of  poultry 
the  married  women  are  not  allowed  to  go  oul  worl 

me  and  Expt  nditure. 
In  pre  War  times  the  wages  of  the  unskilled  men  were  28*. 
weekly,  or  Id.  an  hour.    In  April,  1916,  when  the  visits  wen  made 
the  "  lowei  orkmen  had  a  regulai  wage  of  31s.  and 

in  addition  getting  a  good  deal  of  payment  for  overtime  work. 
'The  average  income  including  this  and  also  anything  earned  by 
the  okler  children,  or  any  payments  made  l.\  lodgers,  wa- 

eekly.    Although  complaints  wen  voiced  regarding  the  high 
i  living,  everyone  appeared  satisfied  with  the  w 
The  rent,  which  with  rates  varies  from  fa   to  ft  per  week  for 
the  kitchen  cottages,  is  kept  off  the  wages  each  week  at  the  works. 

\  isited  •■•  i   l  i  B  pt  r 
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cent,  of  the  average  income,  a  percentage  only  Blightly  higher 
than  thai  paid  in  Glasgow  for  tenement  dwellings. 

A  good  deal  was  Bpent  on  food  and  the  diet  appeared  to  !>■• 
abundant.    A  greal  many  of  the  families,  for  example,  had  both 

porridge  and   bacon  and  eggs  at    breakfast.     P I   pi 

pr.utic-ally  the  -aim-  a-  in  Glasgow.    The  proportion  of  income 
ning  for  clothing  and  amusement*  after  providing  foi  rent, 
d  food  was  greater,  but  before  the  War  i1  must  have 
been  less,  as  the  amount  Bpent  on  renl  was  greatei  and  the 
much  the  Bame  as  in  Glasgow. 

'   Welfare. 

The  average  number  oi  children  in  tin-  families  was  3-6.  Tiie 
infant  mortality  has  already  been  Btated  to  be  low.  The  care 
during  infancy  appeared  to  be  verj  good.  The  children  Bleep 
outside  in  Bummer  and  in  winter  arc  regularly  taken  oul  for  walks, 
qoI  wrapped  in  shawls  as  is  customary  in  Scotland,  but  in  peram- 
bulators. As  booh  as  they  can  walk  the  children  play  outside  a 
greal  deal.  The  following  figures  kindly  supplied  by  the  Editorial 
and  Social  Manager  of  Port  Sunlighl  show  how  good  is  the  care 
dm  inc.  t  In-  first  years  of  life. 

'  'hUdrt "  <  "'*  i ""/  School 
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I  i  .  .  figures  would  be  -till  further  in  favour  of  the  Port  sunlight 
children  but  f^r  the  inclusion  with  them  of  tin-  children  from 
Newferry,  parts  "f  which  are  reported  to  be  congested,  'The  faoi 
that  Newferry  children  attend  Port  Sunlight  schools  probably 
also  im  reases  thi  ■  I  epidemic  diseases  in  the  village,  fur 

infection  will  Bpread  through  the  schools  from  th<  ingested 

ana,    and    max     rai-e    the    inf.mtile    mortality     i'i     Port     Sunlight  . 

Bournville  has  the  advantage  in  this  n  it   has  its  own 

hook    and  thus  the  Bournville  children  are  seldom  brought  into 
'   with  children  from  outside  the  villa 

Home  Condition*  of  tin   S  Iren. 

The  rachitic  children  were  discovered  in  the  homes  where  thf> 
conditions  wen  the  least  satisfactory.    Th<  in  tho 

1 1 i-t < t \  of  these  •  bildn  a  an  as  follow 


P    l'      Eighth  ohild  >>t  apparently  strong  parents  .   two  of  the 
elder  children  wei  iiti<  during  infancy  ;  mother  careless  ; 

child  never  -it  tin-  bre  is!   bul  brought  ti]>  on  Nestle's  milk     bowels 
d  in      child  "ut  each  day  only  1>>i  a  little  while 

hildren  cod  hool. 

P.  3.     Diseaa  I  child  of  si  ents 

•   tanj  9  hen  young  ppai 

he  ihliv  :    rachit  t,  then  I 

onstipated  .    child  out   ;i 

P    5     Third  and  fourth  members  in  family  of  four  children 
I    rachitic    deformities;     parents    health} 
child  -  months  al  the  breast,  then  fed  on  Cow  and  ■ 
!  jrulai  :   child  Baid  to  be  regularly  taken  out. 

P.  9.     D  ed  in  the  -ivtli  child  "f  a  family  "t  i 

event h  also  rachitic;    "u<-  child  iti-.nl      famUy   i 
ted      i  wt  toui  ■  hildren  all  delicate  and  \v .« -t . -. I  during 
!i.i\  .■  all  had   prolonged  diai  i  ii  e  i  and  si 
h     •  ■        •  ered  in  Port  Sunlight  hospital     rachitic  child  2  months 
■  I,  then  fed  '>"  cow's  milk  and  water  in  equal  parts 
until  nearlj  a  year  old  ;    irregularlj  taken  out 

p,   rj      Health  "t  mother  poor  ;   two  children  dead  and  tl 
.ill  three  have  been  rachitic;    are  apparently   well 
for;    ohild  never  breast  f*-< i  :    brought  up  on  N<  ;  and 

Nestle'a  Milk  .   bowels  regulai  .   child  verj  little  out  owing 
■  v  poor  heall  Ii 
P.  .•!»     Third  and  youngest  child,  who  onlj  came  t<>  n 
in   Port   Sunlight  at   the  age  ol  8  months    is  a  marl 

Ider  children  health]  .    mother's  health  not 

house   untidy;    child    was   premature  and  always   rerj 
te ;    was  ovei   b  yeai   al    the  breast       bowels  conxtip 
i  bronchitis,  the  mothei  kept  hei  undo 
he  was  Beldom  oul  all  winl 

ille. 
The  Bournville  Estate  lies  about  four  miles  south  west  from 
I. 'i  •  ol   Birmingham,  of  which,  since  the  extension  of  the 
in  1911,  it   forms  a  pai  t       1 W < •  Tillages 

mpleted  on  1 1 state   and  a  beginning  h  i 

i  third     The  first  cottages  were  built  in  Is-'.  but  the 
the  building  dates  from  1895  and  onw 
The  whole  property  is  now  in  the  hands  <>f  a  bod)  ol   I 
horn  it  i>  administered,  but  the 

I        M  I     nil-ill  \ 

In  iln-  deed  b)    which  the  estate  was  handed  ovei    to  the 
I  te  foundei  t  bus  sel  fori  li  his  obj< 

ius  <>f  .ill<-\  iating  the  e%  il-  whi»  h 
■  juffii  ient  accommodation  supp 
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Lumbers  "f  the  working  rkera 

in  factories  Bome  of  the  advantages  of  outdoor  village  life,  with 
opportunities  for  the  natural  and  healthful  occupation  of  «'iHi- 
\  ating  the  soil." 

The  scheme  is  now,  according  to  tin-  desire  of  the  founder, 
i j - -t  ..nl\  self-supporting,  bul  also  contains  within  itself  the 
principle  of  continual  expansion.  As  new  houses  are  built,  the 
Trustees  are  able  to  fix  the  rent-  bo  as  to  yield  a  cent, 

on  t  he  cost  of  construction  and  site  after  providing  for  all  outgoings. 

icome  from  all  Bourcee  is  now   received  and  administered 
by  the  Trustees,  and  the  Trust    i    ■  ts  that,  after  making 

full  provision  for  repairs  and  maintenance  it  -hall  be  emp 
in  laying  out  tin-  Estate,  in  building  houses  and  in  pirn  : 
other  estate*    either   in    the   neighbourhood   oi    Birmingham   or 
elsewhere,  to  be  developed  in  tin-  same  way  as  Bourn 

Situation  >nt'l  Gh  ru  ra  ation. 

irnville  is  well  Bituated.     The  ground  is  high-lying  and 
undulating,  and  the  greater  part  of  the  village  is  buill  on 
Bandj   soil       '  -y  and  wooded 

been  skilfully  preserved,  and  add-  greatly  to  the  beaut]  oi  the 
village. 

The  ana  oi  the  ground  to  be  ultimately  laid  oul  for  building 

■  660  acres,  and  nowhere  are  there  to  be  more  than 
.hi  acre.     There  are  alreadj   o\  ei    '•'""  ho 
population  which    was  estimated  in  1915  at    1,123.     Ea  h  house 
has  a  long,  and  almost  invariably  beautifully  <  n,  the 

average  Bize  of  which  \e  500  square  yard-.  In  this  Bournville 
differs  from  Port  Sunlight,  where  the  gardens  instead  of  Bur- 
rounding  the  houses  are  grouped  together  and  rented  oul  in 
allotments,  while  the  greet  and  >lnui>-  in  front  <>f  the  dwellings 

epl    in    order    by    the    employers       fn    Bournville 
encouragement  u  given  to  the  tenants  in  thi   cultivation  of  their 
gardi  ■  in    held,   and   there  i-  an    Estate 

ry,  where  tl  plants  and  seedlings  can  be  pr< 

oheaply.     These   gardens   provide   then-  owners   with  fruit    and 

tblee  during  most  of  the  year,  and  are  estimated  to  be  -ix 
times   as   productive  as   the   ground    would    1m-   under  ord 
agricultural  crops,  and  to  add  an  av<  I   it    weekly  to  the 

ii u   oi  i  i-li  household.    The  beauty  of  the  gardens,  and  the 

amount  of  time  which  old  and  young  Bpend  oul  of  doors  it 
ive  to  \  isitors. 

a 

The  cottages  on  th<  •   in  groups  of  two  or  four,  and 

in  ■  few  instances  in  E  Bbaped  groups  oi  nine      Th< 
all  two  -toried.  and  like  the  I'ort  Sunlight  houses,  an  atti 
in  ap]  d  style     Th«   majority  of  the  houses 

havt  two  sitting  roonu  a  kitchen  oi  scullery  and  three  bedrooms, 
tad  a  considerable  numbei   are  larger  than  this      The  houses 


-v  i - i t <  - ;  state,  had  nearly  all  a 

parlour,  a  kit<  to  a,  a  scullery  and  three  bedrooms.    The  smallest 

-  had  two  bedi as,  a  parlour  and  a  kitchen.    All  the  h 

had  baths  ■■  usually  constructed  to  tit  into  a  cabinet 

in  the  kit'  Many  of  tl  vera  limit  uitli 

tndah,  which  a  idditionaJ  apartment. 

The  d  •  the  houses  visited  were  very  kindly  supplied 

from  the  ol  Estate  Trust.    I*i « >m  these  figiuee  the  av< 

it   I  •_,<"i  eubio  i-    I 

/'  ' ity  and  Habits  <>f  ih 

The  majority  oi  the  Bournville  tenants  visited  were  <>l  rural 
extraction.     Sim  ••  this  was  also  the  case  in  Port  Sunlight  it  would 

cpected,  that  the  garden  cities  attract 
Btrongly  persona  who  have  had  some  previous  acquaintance  with 
country  life.     Ten  mcy  i-  not  coi  tile  workpeople  . 

indeed,  less  than  half  the  householders  are  employed  by  M< 
( 'adbury.     The  tenants  belong  mostly  to  the  skilled  artisan  ■  la-- 
and  are  verj  int<  !  well  educated, 

and  pride  in  their  child  Quakers  and  have 

the  tempei  il  usual  in  that  body.  mmand  "f 

ating  liquor  may  1»-  sold  within  the  village 
The  women  are  •  housewives.    A  number  of  them 

employed  before  marriage  in  Bournville  works,  when 
given  in  housewifery,  sewing,  cooking,  sick-nursing  and  th< 
of  infants.    The  children  arc  all  very  well  dressed  and  verj  heal! hy 
in  app  I1     ing  the  summoi  many  of  tin'  families 

tically  live  in  the  open  air.  taking  many  of  their  meals  01  I 
The  infants  Bleep  in  tie  i,  when  old  enough,  play  oul  -id- < 

nil  day. 

Inconu  ■ 

Th'  '  the  families  \  isited  \  i  tly,  bu1  appt 

be  sufficient  for  comfort,  and  where  then 
a  surplus  income  it  was  wisely  used,  as  f"i  example  in  providing 
dary  education  for  the  ohildren.  In  one  "i  two  families 
the  fathei  was  onlj  d  labourer  with  a  small  wage,  i"it  as  th< 
strictest  economy  was  practised  these  men's  home*  apj  • 
t<>  be  as  comfortable  and  their  children  as  well  clothed  and  fed 
as    the   others.     The  income    oi    the    families    visited, 

including  a  few  cases  where  the  elder  children  wt  inters, 

;  •  1 1 1 1  \-  oyei  ■  ekly. 

The  rents  of  the  houses  not   including  rates  are  from    I 
upwards,  tl  number  being  between  •'••.  and  Bs.  per  week 

Including  rate-  the  average  rent  of  the  house  visited 

|l<  I     u 

In/mil    H. 

The  health  of  t in>  children  is  exceedingly  good     The  infant 
ni\  show n   i-  \ erj  low  %  t be 

■  -  ending  191 5  was  onlj  The  numb 


children  to  tin-  family  averaged  :i:}0.  Altogether  only  8  children 
bad  died  in  the  66  families  visited  ;  that  is,  equivalent  to  only 
II  per  cent,  of  the  infant-  born.  The  information  coll'  '  1 
ling  the  various  factors  hearing  on  the  health  of  the  child 
is  contained  in  the  foregoing  tables  and  charts  dealing  with  the 
(ilasgow  children. 

Home  Conditions  of  (ht  Four  !:■  iren. 

K.i  !i  of  the  four  i  sees  of  rickel    '.  •'  been  very  slight  and  was 

!   and  the  ol  her  i  d  the  familj  enl  ly  tree 

from  the  disease.     The  housing  and  I  >n  the 

child:.  L  to  be  as  go  »d  in  I  other 

15  lurnvifle  families.     Further  particulars  are  : — 

B.  43.     Fifth  child  in  a  family  of  six;  parents  healthy;  rachitic 
child   breast-fed  for    1-   months,   feeding   I  also  good, 

bowels  regular.  I'ntil  Is  months  old  the  child  was  only  out 
about  thrice  a  week  for  an  hour  or  two. 

II.  L2.     Youngest  child  of  a  delicate  family;  mother  not  at  all 
•  during  pn  elder  boy  tubercular;  the  girl  very  ill 

with  kidney  trouble.    Rachitic  child  was  never  at  the  breast  .  was 
fed  on  milk  and  barley  water  until  9  months  old,  and  tl 
bread  and  milk  and  milk  pudding-  :  bowels  regular.     In  summer 
'  In-  child  Blept  outside  I.  > •  > 1 1  in  winter  was  kept  indoors 

owing  to  th<-  mother's  poor  health. 

B.    51.     Youngesl    of   six    children;    parents  healthy:  child 
delicate  from  birth,  n  greatlj  from 

sickness,  and  could  only  digest  cow's  milk  very  much  diluted 
until   lu  month-  old:  bowel-  regular;   child  on  ,| 

B.  4ii.    The  youngesl   of  3  children     ai  ■■<  breast-fed;  food 
from    birth  until   l>  mouth-   was   milk   ami  equal    parts, 

then  pure  milk  ami  gradually  good  general  feeding  Ch  id  throve 
well  till  8  month-  after  birth,  when  he  had  severe  diarrhoea  for  a 
fortnight,  after  which  rickets  appeared. 


:  i  SIOHS. 

i    Whether  the  parents  are  country  or  town  bred   has  no 
influence  on  the  incident  e  of  rickets  in  the  children  (p 

-.  1  of  health  of  the  mother  i-  onlj  a  contributory 

in  the  development  of  rickets  in  the  child  in 
maternal  an  index  of  the  condition-  undet  which 

the  child  livei  i  p.  ">l ). 

it.  'The  habit*  of  the  mother  and  the  care  taken  of  the  •  bildren 
have  a  marked 

i    'The  health  and  habits  of  the  father  onlj  act  bj 
id  condit  which  the  children  are  reared 


•  •  •  hing  like  •"'■■  pei  cenl    <•{  the  p 

hildren  m  the  citj  of  <•!<-_  •  luction,  p 

slightly    n  lies    than 

most   frequi 

■ 

nei  ill\    de\  i  lops    in    late    w  inter    and 

!   with  ri  I 
hildren 
dition  n  is  i.<>!  observed  in  any  oi  liiti.-  childi 

l"     D  bad  been  ;  13  per  cent,  oi  the  rachitic 

children  prioi   to  th< tmencement  oi  the  disease,  \\liil«'  only 

II    per      -lit    nf   the  non -rachitic  children   had  im   i1 

ll    The  duration  "i  breast  Feeding  — ms  t..  ; 
t  .  the  Hi'  idence  "I  the  dise  i 

li     I  he  iii.< i ■  •  i ity  o 
children    seem    to   tm \  ■•  had  an   adequate   supplj  oi  Eat  during 
|  (p   82). 

13    The  ;i^'  .it  which  artificial  feeding  i-  commenced  seem«  to 
li  •  oi  little  moment  (p 

ll    The  diets  >>\  the  rachitic  and  non  rachitic  families  ~li<>« 
n1    difference    in    energy    valu protein    content 

l  i    While  t  In-  aim  hi nt  uf  fat  in  the  diets  oi  non  ra<  bitii  t  unities 
e  I "  t  pei  cent    bighei   than  that  "f  I 
the  oi  ei !  ip  is  so  great  that  a  del 

0  msid  ential  part  in  t  h 

16    The  evidei  «t  a  deficiency  of  milk,  oi  butt* 

01  the  :  i'  joluble  A   Bubstai 

it  be  .in    and  exen  ise  seem   to  be   potent    fa 

i  mining  the  onset  oi  ri<  k<  I 

18    The  probability   oi  rioketo  increases  with  the  numbei 
i  the  familj     p. 

i  i    h   i-  usuallj   found  that  several  of  a  family   ai 

living  in  the  same  diatrii  to,  the  social  •  ondil 
,,(  th  bettei   than  that  oi  the  i  i 

district  oi  the  oity  in  which  the  child  dwells  has  not 
"  ii  •        ii    the  dei  ■  f  rickets  as  I 

conditions  •>!  thi  78 
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22.  The  average  number  of   persons    pei    room    tree    a  mi 
one  person  greater  in  the  rachitic  than  in  'In-  non-rachitic  families 

2:5.  The  cubic  space  per  person  was  32  p  i 
with  cases  of  marked  rickets  than  in  families  who  were  free  from 
the  disease  (p    82 

_m    The  cleanliness  <>'  the  house  was  distinctly  better  in  the 
ichitic  than  in  the  rachitic  family  (p 

25.   Rickets  is  very  uncommon  in  the  garden  cities  <>f  Bourn 
villi-  and  Pod  Sunlighl    p   85). 

In   conclusion    we   should   like   to  express   out    indebtedness 
tc.  all  those  who  have  assisted  in  any  way  with  the  investigation, 
and,  in  particular,  to  mention  Sister  Elinor    Royal  Hospital  for 
Sick   Children,    Glasgow      Miss    Rutherfurd   and    hei    assist 
(Queen  Margaret  Settlement),  Miss  Walker,  Miss  Lang   M 
and  < it  lir-i  ladies  connected  with  the  Charity  <  Organisation  So 
and  certain  of  the  women  students  of  the  Physiology  Clasf 
acted  a-  visitors 

Thanks  are  also  due   to   the   housemothers   <>f   il><'  families 
visited  for  their  co-operation  and  forbearance 

In  connection   with  the  investigations  at    Porl   Sunlight 
tu  thank  Mr.  Gray  and  Mr.  Alexander  Paul,  and  with  those 
;•    Bournville  Mr,  George  Cadbury,  Mr.  J.    H.  Barlow,  and    Mr. 
Leonard  Appleton. 
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III      GENERAL  CONSIDERATIONS. 

By  I).  N'ii  i.  I'at'in   \m>  Leonard  Findlay. 

In  the  li'-'M  of  the  work  of  previous  investigations  and  of  the 
result*  enl  study  an  attempt  may  be  made  to  formulate 

the  position  of  our  knowledge  of  the  pathology  and  etiology  of 
rickets,  and  to  indicate  on  what  lini «  further  work  is  required. 

1.  Pathology. 

In  spite  'if  thi  (if  work  already  accomplished 

many  problems  in  the  pathology  of  rickets  are  -till  unsolved, 
[further  research  <>n  the  chemical  and  histological  changes  of  the 
various  tissues,  e.g.,  the  muscles,  and  on  the  mi  I  ibolism  of  calcium 
i-  required.  We  <l<  >  not  yet  know  whether  1 1 » *  -  state  "t  the 
is  connected  with  a  decreased  transport  "t  calcium  to  them  oi 
to  a  failure  in  the  developing  bone  to  take  up  the  calcium  bi 
to  it.  Work  upon  these  subjects  is  i<.><\\-  in  progress  in  this 
Laboratory. 

2.  Etiology. 

The  cause  oi  riokets  i-  -till  andetermined. 

(i)  Inherited  Predisposition. 

The  present  Btudy  lends  no  Bupport  to  the  idea  that  the  dia 
is  inherited  or  even  thai  there  is  an  inherited  predisposition. 

In  a  large  proportion  of  the  cases  the  parents  were  in  all 
respects  strong  and  healthy,  and  the  tendency  of  all  rac< 
mankind  to  develop  the  disease  when  placed  under  unfavourable 
conditions  Bpeaks  against  such  an  hereditary  tendency.  But 
the  facts  thai  while  rickets  is  so  common  in  dogs  and  unknown 
in  cats,  and  thai  while  i1  is  common  in  certain  breeds  oi 
it    i-  comparatively  rare  in  others,  seem  te  that   the 

elemenl  of  predisposition  has  to  I nsid  Ted.     What  the  nature 

of  this  predisposition  may  be  we  do  nol  know.     Is  it  an  unusual 
ptibility  i"  infection  as  i-  the  case  in  tuberculosis,  "i    a 
family  tendency   to  it-  development,  as  is  probablj   the  case  in 
ram  . 

(ii)  Diet. 

The  present   results  taken  in  conjunction  with  experimental 
bigations  in  ried  out    bj    Findlay  and  by   Ronton 

and  Rob  n  on,  give  little  Bupport  to  the  idea  thai  ticket-  it 
to  a  dietel  ic  a  i 

The  pups  used  by  Findlay  in   1907,  and  the  larger  number 
kcjit  by  Renton  rteon  in  1914,  all  had  exactly  the 

food  yet    ome  became  rickety  while  others  did  not,     It  is  difficult 
to  ciime  tn  definite  conclusions   from  experiments   upon 
since  even  in  the  Bame  litter  Borne  pupa  develop  the  dist 
and   mote   markedly    than  other-   |mt   (i|Lrtire-   iii    Kenton  and 


fvhen  it   develo] 
ma\  take  place  al  anj  Btage  without  change  in  their  diet.  Alt] 
the  presenl   studies  -ln>\s   thai   the  intake  of  fat   anil  of  milk  i- 
on  thi  in  a  IWt  in  rachitic  than  in  non-rachitic  families, 

the  overlap  i-  bo  considerable,  and  the  Dumber  "f  non-rachitic 
children  whose  diet  differs  in  n<>  respect  from  those  «ii<>  tx 
rachitic  so  large,  thai  i1  does  uoi  seem  possible  i"  conclude  that 
a  deficiency  in  some  constituent  «>f  the  f » »< »» i  i-  tin   cause  "t  the 

I'  i~  of  course  possible  thai  in  the  urban  labouring 
families  the  intake  of  fat   or  "f  some  otl 

ted  j  so  near  tli<-  border  line  thai  ai 

specially  if  surrounding  conditions 

cercising    an    unfavourable   influence.     Such    a    | it •  i  1  i t \ 

ted  by  the  results  obtained  bj    Hess  and  L'nger  on  the 
of  i  '"1  liver  oil  as  a  prophylactic  against  the  develo] 
"f  rickets  in  the  Negro  children  in  the  Negro  quarters  >>i  N>  w 
York,   where   withoul    Buch   treatment   a    verj    liiiili    prop 
•  if  the  children  develop  ri< 

But,  on  tin  other  hand,  tli<-  failure  to  prevent  t!i<-  development 
of  rickets  among  young  carnivores  in  Ya<><\  lens  bj  the 

addition  <>f  fat  o I  livei  "il  t"  the  >li<-t  without  du< 

to  exercise,  tclU  against  the  theory  thai  deficiency  <■(  fat  i-  1 1»< ■ 
determining  factoi  in  the  onset  >>f  the  condition 

(iii)  Infection. 

The  mode  ol  incidence  of  the  disease  i-  ccrtainh   suggestive 
of  an  infective  nature,   but    thai    it    i-  probably  not 
infection  would  seem  t.>  be  indicated  bj   it-  Bporadii 
in   dogs      Nevertheless,   our   knowledge  of   the    method   "f   the 
transmission  <>f  typhus  fever  and  <>f  trench  fever  bj   the  ' >■  •< l> 
louse  and  the  ease  with  which  the  former  <>f  these  infi 
bt    kept    it    baj    by  attention  to  hygiene,  indicate  at   leasl   the 
possibilitj  "f  a  specific  infection  in  rickets. 

The   possibility   of   it-    beings    result    of   some   non-sp 
infection,  similar  to  the  infection  «'f  the  Bacillut  coli  comi 
cannot  finally  be  excluded.     The  recenl   work  "f  McCarrison  «'ii 
the  production  of  disturbances  in  the  thyroid  and    parathyroid 
glands  as  a  result  <>f  infection  bj  contaminated  drinking 
ami  the  possibility  of  i  ure  bj  removal  "f  the  case  from  th<  Bource 
of  the  infection  suggests  thai  further  investigations  <<i  the  i  tiologj 
r<{  rickets  on  these  lines  is  desirable. 

i\ 

Prom  the  practical  point  "f  view,  however  these  invi 
shov  that  certain  Bocial  conditions  whi<  li  are  i  apable  "f  ameliora 
tion  effect  in  favouring  tin  onsel  "t  1 1 » « -  di 

Thesi 

(o)  Improper  housing, 
(M  Absence  <>f  facUities  for  open  ail  life, 
Imp  rfecl  parental  i  are 


('<)  Insufficient  air  space  in  the  house,  imperfect  ventilation, 
and  want  <>f  easy  access  to  the  outer  air  are  found  to  be  character- 
of  those  homes  ol  rachitic  families  (pp.  ~2  and  : 
(h)  Continued  confinement  in  such  an  atmosphere  as  - 

by  the  Li  mate  time  spent  daily  out  of  d - 

p    71).     Whether  this 
dire  '1     through  the  continued  action  of  the  noxiou 

ii>  diit\   ; •  1 1'  1  badly  ventilated  c i-.  or  by  depriving  the  child 

...-  to  exercise  its   muscular  Bystem,  it    is  impossible  to 
le finitely,     The  fact  that  animals  have  been  made  rachitic 
apparently  simply  by  depriving   them  of  facilities  fo 

in  favour  of  the  view   that  the  latter  factor  plays  a  pari 
(p.  12). 

Want  of  proper  parenl  pecially  on  the  part  of  th  • 

r,  is  shown  to  be  of  no  -mall  importance.     This  is  usuall 
not  due  to  indifference  or  ignorant  e  of  her  responsibilities,  bu1 
to  the  fact  that  as  a  result  of  her  unfavourable  surroun  I 
is  lost   the  vitality  to  contend  against   them.     It   i-. 
er,   possible  for  even  the  very  poor  to  rear  aon-rachitic 
children,   bul   it    requires   energj    and    intelligence   on    the    part 
of  the  mother  to  overcome  the  adverse    influences  under  which 
Bhe   lives.     It    i-   character,    intelligence   and    physical   stamina 
rather  than  education   which   is  wanted,  for  without    tie- 

I  ition    l-   Ol   any    1186. 

The  industrial  labouring  classes  form  the  mass  of  our  popula 
t i< n>  and  n  is  upon  them  that  we  have  to  depend  for  its  ma 
anci  The  declining  birth-rate  and  the  comparatively  high 
infa  itile  death-rate  are  together  tending  to  check  the  natural 
increase.  But  our  investigations  -how  that  it  is  in  the  largei 
•  thai   rickets  i-  most   Erequent,  and  it   would  thus 

thal  e    in    the    birth-rate    without     :i    c somitar.t 

improvement   in  the  Burroundings  of  the  children  is  a  measu 
ot  doubtful  expediency.     The  first  endeavour  must  be  to  impro\ 
the   social   conditions  in  order  to  conserve  and   make  healthy 
the  life  thai   is  already    in  being  rather  than  t..  encourage  th  ■ 
of   probable   weaklings   with   th<-  necessarily   highei 
wast 

Unless  proper  housing  and  reasonable  facilities  for  outd 
life  are  provided  it  i-  vain  t..  expect  that   more  than  a  limited 
number  of  pour  parents  in  town-  will  Bucceed  in  rearing  aoi 

children,  and  i(  i-  unfortunate  for  the  future  of  tl 
t'lit   children  Bhould    i"-  housed  under  conditions   which  make 
theii    well-being    so  dependent    on  tin-   intelligence  ami  energj 
of  their  parents 

Whatever  be  I  I  nature  of  rickets,  we  feel  . 

in   drawing   tie-   conclusion   that    by   improving    these    housing 
conditions  tie-  disappt  A   tie-  disease  would  !»•  bro 

about   ami  mankind  relieved  of  one  iif  the  most   fertile 
"!  pi  ■  1 1 1 1 1 1  \   and  of  the  social  and  economic  lot 

misei  5  which  act  ompany  them. 

-  •  in,   E  C     J. 
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ticable    and   desirable    to   < >l itjiin    the   standardisation   "I    routine 
pathological  methods,  and  t"  report  to  them.     The  special  Com- 
mittee were  empowered  i"  i pi  additional  members  for  particular 

divisions  of  their  Bubject 
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For  the  consideration  of  the  Bubjects  dealt  with  in  ill 

iii.w   presented  the  Special  Committee  in\it<-.l  the  < Deration  of 

Colonbi     1.    W.   IIm.m  o»     D.SO     KIM',    who   bj    permission 
joined  the  Committee  for  this  purpose. 
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I  n  their  previous  int.  rim  Report  upon  the  Wassermann  Test 
(N.i.  1  in  tin-  present  Series)  the  Committee  expressed  tin-  opinion 
tli.it  there  i>  no  process  of  bioohemical  diagnosis  that  u'iNrs  more 
trustworthy  information  or  i*  liable  t"  a  smaller  margin  of  error 
than  tli'-  Wassermann  tesl  when  it  i-  performed  with  completeness 
and  with  proper  ^kill  and  cai 

From  time  to  time  instances  havi   been  brought  t.i  the  ootid  ■•! 

the  C ittee  in  which  serious  discrepancies  have  been  observed 

in  tli.    results  ••!    w  i    ermann   teBts  made  successively  upon   sera 
from  the  same  case  or  simultaneously  upon  tw>  or  more  portions  "I 
the  same  Berum  by  different  observers.     Reported  discrepancies  are 
familiar  of  course  to  many.     Where  discrepancy  is  found  tin-  <'..m 
mittee  believe  that   it    may  almost  always  I"-  traced  t«i  want  of 

experieni '  ■-kill  in  tin-  observer  or  t"  some  Eailure  !<•  perform 

tli.    i.   i    with  lull  completeness.     In  some  instances  within  their 

recent  knowledge,  however,  discrepancies  have  been  reported  which 

could  ii"t   I"-  easily  assigned, or  >"  ii  was  alleged,  t"  any  "l   these 

I.-  causes  "I'  error.     It  appeared  desirable  accordingly  i"  the 

< ' uttee  i"  arrange  a  definite  trial  in  which  a  series  "I"  specimens 
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from  patients  whose  clinical  history  was  known,  should  be  examined 
b\  skilled  •  ■  ;.  in-.-  osing  similar  tractions 

urn  in  each  case,  and  employing  the  original  Waasermann  teal 
with  it--  full  cont  i 

Dr.  J.  H.  Seqneira  •■»'  the  London  Hospital  was  good  enoogh  to 
offer  lii>  co-operation,  and    undertook  'rum  among  his 

patienl  ibout    100,  t«  >   include   nol  only  treated  or 

in  which  in  lii>  opinion  Byphilitic  infection  was 
or  had  been  undoubtedly  present,  but  also  tin's,  in  which  liis 
clinical  diagnosis  was  dubious.  He  was  also  requested  t>>  bring 
within  the  series  some  cases  of  non-syphilitic  disease  for  additional 
purposes  of  control.  Whili  hi  Sequeira  retained  his  own  full 
clinical  notes  of  all  the  patients  in  the  series,  he  arranged  t<>  divide 
the  serum  drawn  from  each  into  three  parts,  and  t.>  Bend  these 
three  similar  fractions,  labelled  only  with  appropriate  numbers, 
to  three  observers  invited  by  the  Committee  t<>  perform  the  testa 
Colonel  I..  W.  Harrison,  Dr.  Carl  Browning,  and  Dr.  James 
Mclnto  li  kindly  undertook  to  determine  the  Wassermann  reaction 
in   the  specimens  provided   undei  ich    worker 

employing  the  full  method  previously  described  in  association  with 
liis  name  in  the  int.  rim  report  of  the  (  lommittee  already  published. 
J  Research  Committee,  Thi  Waasermann  Test,  1918  special 
Report  Serii  s,  No  1  i. 

In  addition,  the  aeries  of  bots  was  tested  bj  Dr.  K  rl  Donald 
(London  Hospital)  by  means  of  lii-  drop-technique,'  which  in  tlii- 
instance  was  a  careful  copy  on  ■•>  '  the  method  "I   Pildea 

an. I  Mcintosh.     Dr.  Donald  appear  in  the  column  under 

lii>  nam.-  in  Table  \  I  \ 

In  due  course  reports  upon  the  tests  performed  by  these 
ogists,  indexed  under  the  refer<  nee  numbers  attached  i"  the 
sera,  were  sent  to  the  Secretary  "I  the  Medical  Research  <  !ommittee 
who  had  received  from  Dr.  Sequeira  the  clinical  details  and  his 
diagnosis  of  even  case  given  under  the  corresponding  numbers. 
The  results  were  then  collated  and  are  ael  oul  beloM  in  tlii-  report. 
hi  Sequeira  lias  also  uri\.-n  his  own  analysis  <•!  the  results  as 
communicated  to  him. 

The  Committee  would  deairt  their  grab  ful  acknow  - 

ledgements  to  Dr.  Sequeira  for  the  time  and  labour  he  has  been 
willing  t"  give  i<<  the  inquiry,  and  t<>  the  four  pathologists  who 
have  bo  generously  aubmittea  their  work  to  this  open  test.    The 

< ' mittee  are  confident  that  many  others  w ill  share  « iili  them  the 

Bense  of  obligation  under  which  tin  _\-  have  hen  placed. 

By  way  of  introduction  t.<  the  re|  abmitted  upon  the 

cute. .n i'  this  trial,  the  Committee  have  given  s  historical  survey 

of  thi  w  ermnnu  n  iction,  and  of  il"-  chief  publications  which 
ready  been  made  with  reference  to  its  diagnostic  value. 
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I.    HISTORICAL  SURVEY 

The  history  of  th>-  BO-ealled  Wassermann  reaction  can  be  tn 
hack  to  tin-  discovery  of  tlie  Bonlet-Gengou  phenomenon  in  1901. 
These  investigators  found  that  when  certain  antibodies  were  mixed 
in  vitm  with  their  antigens  ami  with  complement  a  reaction  of 
.-•Hue  kind  took  place  whereby  the  complement  disappeared  from  the 
mixture.  This  was  shown  by  the  fact  that  when  another  antigen, 
composed  of  red  blood  corpuscles  an  1  its  homologous  amboceptor, 
were  added  to  the  mixture  no  haemolysis  ensued.  The  complement 
was  described  as  being  'fixed'.  It'  the  fire!  -ruin  did  not  contain 
the  accessary  antibody  the  complement  remained  in  the  mixture. 
bo  that  the  subsequent  addition  of  Bnitably  sensitised  red  Mood 
corpuscles  led  to  haemolysis.  In  this  way  Bordef  and  Gengon 
showed  that  the  reaction  was  specific,  und  that  the  method  could 
be  utilized  for  determining  whether  an  antibody  was  present  in 
a  given  serum  or  not.  In  l!i()6  Wassermann,  in  conjunction  with 
Xeissi-r  and  Brack,  showed  that  the  principle  of  Bordet  and  Gengou 
was  applicable  to  the  diagnosis  of  Byphilis,  and  from  this  time 
onward  the  phenomenon  appears  in  the  literature  as  '  WasRermann's 
reaction  .  Wassermann  and  his  collaborators  used  as  an  ai 
the  extract  of  the  liver  from  rases  of  congenital  Byphilis.  Im]  ■ 
mente  and  modifications,  however,  rapidly  took  place  as  the  result 
of  researches  by  Marie  and  Levaditi,  Landsteiner,  Midler  and  Pdtzl, 
Porges  and  Meier,  Levaditi  and  Tamanouchi,  Sachs.  Browning, 
Cruickshank  and  Mackenzie,  Thomsen  and  Boas,  Noguchi.  Fildes 
and  Ifclntosh,  and  others.  The  admirable  look  of  Boas  also  had 
a  great  influence  in  raising  the  whole  standard  of  the  technique. 
The  Wassermann  test  began  to  be  practised  on  a  truly  gigantic 

scale  all  over  the  world,  and  rapidly  took  its  place  as  aii  important 
adjunct  in  the  diagnosis  of  syphilis. 

It    was    very   early   recognized    that    in   cases   of    undoubted 
syphilis  the   reaction  is  positive  in  a  large  percentage  ■'  ■ 
Already  in  L910  Wassermann  (5)  asserted  that  with  his  co-workers 

he   had   carried  out   more  than    10,000  examinations  and  'we   have 

never  yel  made  a  false  diagnosis'.     Without  at  present  accepting 
this  statement  ai   its  (ace  value    and   assuming  that   all  » 
gists  are  alike  competent  and   trustworthy,   it   may   be   pointed 
out    that   the   diagnostic   value  of  a   test    like  the  Wassermann 
reaction  depends  largely  on  the  frequency  with  which  a  positive 

reaction  is  found  | -cur  in  undoubted  examples  (,f  the  die 

If  the  incident f  i»ositi\e  results  in  these  circumstances  js  an 

exceedingly  high  percentage  a  negative  result  may  possess  on- 
doubted  significance.  It  is  now  a  universal  experience  that  positive 
results  occur  bo  frequently  in  the  acute  stages  of  syphilis  that 
a  clinical  diagnosis  which  di  ■  ■  ide  requires  reconsideration 

and.   if    necessary,    revision.       It    is    likewise    certain    that    even    in 

the  hands  of  the  most  skill.-. I  serologiste  a  negative  result  may 

be  met   with  even   in  set lary  syphilis,  and  stm  more  ia  this 

the  case  in  tin-  tertiary  and  latent  forms  of  the  di- 
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pecially  it*  obtained  <m  one  occasion,  cannot  th<  i 
exclude  Byphilis. 

The   reputation    of    the    Wassermann  i-  on   three 

technique,  th<  d    I   iiims.lf,  and  the 

accuracy  of  the  clinician  on  whose  diagnosis  the  results  "f  the 
serologist  are  judged.     But   we   know  that  all  of   tl 

Jlible,  and  tlms  it  is  useless  i"  attempt  t"  gauge  the  value 
of  the  test  merely  by  taking  nil   the  published  I  gures 

and   calculating  what   appears   t"   be   the   | 
diagn  often  assumed  that  a  test  like  the  Wassermann 

reaction  can  be  judged  by  the  frequency  with  which  it  satisfies 
clinical  diagnoses;  but, in  general,  clinical  diaj  omparative 

estimate   ol    probabilities,  and    its   nature   is   such   that  the  ri|»- 
ience  or  years   may   be   reversed  by  an   accurate   scientific 
method.    This  is  clearly  manifest  when  an  analysis  of  Was*  rn  arm 
tests  i-  made.     The  agreement  with  clinical  demands  ia 

ent  by  a  number  of  clinicians  of  varied  knowledge  and 

ence  t<>  be  tested,  and  when   the  accuracy  of  the  diagnosis 

cannot    be  called    in   question.      When,  on    the   other  baud,  the 

diagnoses  are  made  after  careful  consideration,  and  on  the  basis 

■  it'   a   wide   and   special   experience,   and    when   the   ilia* 

necessary,  are  re isidered  after  further  investigation  of  thi 

sted  by  the  serological  result,  it  is  found  that  the 
tesl  possesses  an  unusually  high  degree  "t'  specificity. 

It  is  hardly  necessary  t.>  point  out  that  the  ultimate  value  of 
i  he  Wassermann  test  can  only  be  determined  by  submitting  a 
of  cases  to  complete  examination, and  this  would  include  not  only  i  li<- 
clinical  opinion,  however  accurate  tlii-  may  be,  but  also  the  demon- 
si  ration  of  Spironema  pallidum  when-  possible, and  the  path" 
anatomical  study  .>t'  material  obtained  either  during  life  or  after 
death.      In  the  immense  number  of   u  tssermam 

which  have  been  performed,  the  neglect  "t"  such  precautions  l>a- 
deprived  many  of  1 1  hi  11  ..I'  much  of  their  value.  Thus  equally 
positive  assertions  are  made  t  ■>  > 1 1 1  for  and  against  the  test,  and  as 
the  matter  is  one  of  paramount  practical  importance  it  is  essential 

that  soi lefinite  opinion  Bhould  be  arrived  at  it  possible.     As  far 

as  we  have  been  able  t"  ascertain,  the  literature  contains  do 
series  of  any  magnitude  in  which  everv  precaution,  clinical, 

logical  and  anatomical,  has  1 n  taken  t"  establish  the  diagnosis 

with  certainty.      In  the  majority,  tln>  value  "t"  the  Wassermann 

test  has  been  judged  by  the  exactitude  witli  which  clinical  demands 

itisfied.     On  account  of  the  modifications  and  improvements 

in  t cdi ni. | in-,  i i  is  justifiable  to  make  soi  a  of  the  published 

i  ite  these  results  into  two 
published  before  and  those  after  I 

I k  in  L911. 

B   i      12    ;  .    collected  the  data  from  the  older  literature,  and 
has  summarized  them  a 


il  no. 

%  of  Poiitixe 

of  Cases 

Primary  syphilis 

1060 

639 

59% 

lary  syphilis 

3526 

3181 

90 

Tertiary  syphilis 

1913 

1020 

84- 1 

Latent  syphilis,  •  arly 

983 

504 

5" 

., 

1520 

605 

39 

■i  -Ml^ 

'59 

"5 

73 

paralysis  of  Insane 

405 

402 

993 

It  i-  thus  apparent  that  in  a  lii^'li  percentage  of  cases  of  acl 
syphilis  the  Wassermann  reaction  is  positive.     It  i-  equally  a  fact 
that  in  the  great  majority  of  diseases  which  are  non-syphilitic  the 
reaction  is  negative.    With  improvements  in  technique  the  idea  has 

gained  ground  more  and  more  thai  with  exc lingly  few  exceptions 

the  reaction  is  specific  for  syphilis.     While  the  early  publications 
Bhowed  a  high  percentage  of  positive  reactions  in  syphilis,  the  later 
researches    have   shown    tlii^   to   be  more   than  could  have 
suspected.     Thus  Boas  himself  has  published   a  careful  series  of 
8043  sera  which  he  tested,  with  the  following  results: 


,.  ,  ..  Total  no.      P 

J  of  Cases     Rtaction    Inaction 


Primary  syphilis 
Bed  ii'lary  ^ >- 1  >  1 1  i  1 


(total 
untreated 
n  cui  n  nces  afl 
(total  cai  es 
imt  pr<  vioualy  1  rested 

.    ,  .  .,.     [ less  than  tlin  infection 

•  '  1  more  „  ,, 

(total  oaai  1 
eases 

D  paralytica    :'.  ,  „„„, 

dul  syphilis  ':";'" 

•  ■  1  latent 

ikminai  dm  -• 


'37 

99 

38 

747 

7*9 

18 

437 

437 

0 

310 

292 

18 

167 

•55 

13 

132 

129 

3 

35 

26 

9 

363 

'43 

2.0 

185 

87 

98 

58 

40 

18 

35 

35 

O 

33 

'5 

18 

343 

343 

O 

301 

189 

13 

i.'i 

131 

O 

34 

38 

6 

3061 

3' 

3030 

1937 

5 

1933 

6043 


Boss's  series  of  1927  control  sera  was  obtained  from  individuals 

either  normal  or  suffering  fr ne  or  other  of  nearly  loo  different 

affections  regarded  as  non-syphilitic  In  this  large  Beries  he 
encountered  a  positive  Wassermann  reaction  only  ■">  times.  Of 
these  5  positive  reactions,  1  was  a  case  of  leprosy,  1  of  scarlatina 
(of  78  examined  .  and  ^  of  narcotised  patient 

In    this  country    Bassetl    Smith,   Fildea   and   Mcintosh,   I.    W. 
Harrison    and    Browning    and    Mackenzie    have   published 

ults  which  in  the  main  confirm  those  of  B   is      Hro 
Smith  (I)  (1910)  analysed  1116  blood  reactions  with  the  foil.. wing 
results : 

\  1 


c         %  o/ita'litv 
of  Cat*         Rtactiont       Rtactiont         Reaction* 


y  qrphilli 

183 

»39 

44 

407 

384 

»3 

943 

- 

1        5« 

48 

3 

94 

tiilia 

1 

1 

0 

100 

philia 

39 

18 

31 

40 

Tnl» ■»  aixl  gemral  pan 

BO 

18 

. 

90 

Cltaoe 

a8o 

0 

280 

0 

■ 

39 

0 

39 

0 

nth.  r  'lipases 

146 

2 

N4 

'3 

in  the  2  cases  among  the  non-syphilitic  which  reacted  positively 
one  v.  rlet  fever,  the  other  malignant  disease  "f  the 

liver  with  great  jaundice,     In  a  later  publication  (1916;   I 
Smith  (24)  gives  bis  final  results  as  follows: 

.  aypbilii  74  % 

i   ry  I]  phlUa         93  -i  100 

69  MM  97 

l'araay  ih  I"-  90 

The   other  diseases   which   gave   positive   results  were   acute 
malaria,  acsxlel  fever,  trypanosomiasis,  and  kala-asar. 

In  a  series  of  489 sera  from  syphilitic  soldiers  I..  W.  Ban 
(4)  (1910)  obtained  the  following  results: 


Primary 

90 

Tertiary  " 

83S 

56.6 

Browning  and  Mackenzie  (6)  (1911)  published  the  resultc 
K 1 1  cases  from  a  wide  variety  "t"  acute  and  chronic  diseases  where 
Byphilis  could  in  all  probability  be  excluded.  Only  1  gave  a  + 
1.  It  was  a  case  diagnosed  clinically  as  chronic  phthisis: 
no  tubercle  bacilli  could,  however  be  found  in  the  Bputura.  The 
various  conditions  were  classed  as  follows 


,\.  nt.  tubereoloaii 

6 

1  'III. .111.-    till"  T.     . 

s 

Uallgnanl  did 

s 

1 

BronebopoMiiBooU 

3 

rarsi 

:l 

1  \  phoi  • 

'4 

3: 

■ptnal  maniii| 

3 

npeia 

- 

6 

In  an  elaborate  paper  on   the   Wassermann   reaction   and   its 

application  t"  neurology,   Fildea  and  Mcintosh  <?i  published  the 

tained   "ti  which,   unknown  t"  them,   wen 

diagnosed  as  'olinicalh  certain'  Byphilia  by  Dr.  J.  II.  Sequeira, 

the  London  Hospital.     Their  results  appi 

that    with   an    improved    technique   the   specificity   "t    the 

ction  is  almost  absolute  in  oast  t  01  syphilis. 


Negative  %  of  Positive 

Cases                     W.  B.                  W.  /..  Reactions 

Primary  syphilis                   33                           31                           2  93-9  % 

Secondary  syphilis           109                     108                       1  99 

Tertiary  sypbilia              195                     190                      5  97 

Congenital  syphilis            35                        35                        o  100 

373  364  8  978 

In  L913  tin-  well-known  serologist,  Rudolf  Mnller  (9),  assistant 
for  years  in  the  Serodiagnoetic  department  of  Finger's  great 
institute  for  syphilology  and  dermatology  in  Vienna,  published 
a  riev/mi  of  the  results  he  had  obtained  in  the  examination  i  I 
from  ?(),()()<)  piiticiits.  From  these  results  the  following  figures 
have  been  extracted  These  are  of  importance  not  only  from 
their  number,  but  also  from  the  fact  that  the  examinations  were 
carried  out  by  one  well  qualified  for  the  task. 

In  over  2000  healthy  persona  in  whom  every  possible  care  was 
taken  to  eliminate  Byphilis,  only  1  gave  a  positive  Wassermann 
reaction.  Mailer  believed  that  this  solitary  instance  was  one  of 
latent  syphiliH  that  had  escaped  detection. 

In    5000  cases  of  diverse   diseases  other   than   syphilis,  and 

mostly  severe  in  character,  '-".,(>  =    i- 1     _m\  .-  an  in< plete  positive 

reaction.     In  KKi  of  these,  how.  uent  examination  indi- 

■  vidence  or  suspicion  of  Byphilis,  leaving  120  cases  (ca.  2-4%) 

■  rnnted  for.      In  diseases  other  than  Byphilis  Muller  found 

complete  positive  reactions  only  in  certain  protozoal  infections  and 

in  leprosy. 

Passing  to  undoubted  syphilitic  cases  his  results  were  as  follows : 

Primary  syphilis,  1330  oases,  comprising 

Complete  1   .-it iv.'  reactions        ....  500)    H      c/ 

mplete  poaittTe  reactions    ....  380  j  ^ 

live  reactions     ......  540     419, 

ndary  syphilis,  3500  casce,  comprising 

Complel                      lotions       ....  3300-94-3% 

n  to  almost  complete  positive  reactions  135  =  3-6  % 

BUghtlj  positive  reaction*         ....  53=  1.5J 

Ions 33  a  o-6  % 

I  lyphilia,  510  cases 

1  omplet<                         ona       ....  483  •  v. 

Medium  to  almoal  complete  positive  read  so 

Blight  positive  reactions     .....  5  =  1.0  Jj 

v.    iva.-tiiili* 3  =  o-6  % 

Among   these  tertiary  lesions   there  were   168  cases  of  • 
dorsalis,  ol  which  284    I  ive  a  complete  positive  reaction, 

and  886  instances  of  general  paralysis  of  the  insane  with  376 
r.'7-l    i  complete  positive  reactions. 

Latent  syphilis  n  500  cases  with  the  following  resull 

fttsMHj  Negative 

Casts  '  II'.  R.  n;  li. 

rphills  11500        2780  34-1  ;.        353  6300(54%) 

Barly  latent  syphilis       4600         3180  980   B1.3   J  1440  313  % 

-l-lnli-t  4800  864     ifl  816      -  3130 
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Working   in    the    laboratory   of  the   Army    M 

7}  has  published  (1915)  the  analyt 
jsermann  testa  made    by   himself.     Hi-  eiperieni 
much  the  Bame  a>  that  of  the  authors  just  quob 
individuals  either  normal  or  Buffering   from   diat  than 

syphilis  positive  Wassermann  reactions  were  found  only  II 

cent.     In  !■    sea  the  diagnosis  was  malaria,  in  8  tu 
although  2  of  these  ultimately  give  a  clinical  history  of  syphilis;  in 
3  the  diagnosis  was  pityri  and   in  the  rem 

a  diagnosis  was  no!  established  at  all.      \ 

.  :  i< 158  cases  diagn  j'hilis  yielded  the  following 

results : 


Primary      908 

813 

95 

ry     1889 

1817 

638 

558 

80 

"73 

790 

383 

673 

a8 

3 

: , .  1  i  -     33 

»5 

681 

4658  4018  ,    640  863 

From  his  experience  Craig  concluded  that  if  th  ther 

than  syphilis  which  occasionally  rmann  re- 

action can  be  excluded,  a  'double  plus'  1  +  +  =  absolute  inhibition 
of  haemolysis)  is  diagnostic  of  Byphilis,  and  the  reaction  i-  absolutely 
specific  whether  Bymptoms  arc  present  or  not  and  whether  there  is 
or  is  nol  a  history  of  Byphilia     Under  the  Bame  conditions  a 

of  haemolysis)  may  in  primary,  tertiary, 
or  latent  infections  be  interpreted  as  -ii  ignostic,  piw  idea  tin 
clear  history  of  infection  or   the  presence  of  clinical  Bymptoms. 
In   the   absence   of  either   history   or  suspicious  Bymptoms 
reaction  should  never  be  considered  as  diagni 

A  diagnosis  of  syphilis  Bhould  never  be  made  on  a  '  plus-minus1 
reaction  1  +  =  lees  than  50  per  cent,  of  haemolysis).     Many  normal 
individuals  give  Bucb  a  reaction,  and  it  is  of  no  vain 
diagnostic  Bign  of  Byphilia 

( Iraig  also  considers  that  a  single  negative  reaction  1  —  •  1- 
value  in  excluding  Byphilis.     Even  the  most 

ionally  give  Mich  a   reaction      It   is  only   when 
a  i-  repeatedly  obtained  over  a  long  period  thai  it  •  ■ 

considered  idem f  the  disappearance  of  the  di 

and  in  all  Buch  cases  the  resull  of  the  teal  upon  the  cerebro-spinal 
fluid,  a  luetin  test  and  a  provocative  Wassermann  test  should  be 
made  it  one  desin  -  to  be  sure  of  the  absence  of  Byphilis 

Bnhm  88  thei  e  was  no 

evident f  syphilis     They  were  classified  in  three  groups  :  1.  skin 

diseases,  2  tumour-.  .'<.  miscellane  111a 
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Ni'jatire         Pontile 


Weak 
PotUire 


Sarcoma                                     12  12               o 

Malignant  adenoma                  15  15              o 

i.li'n.i  of  lirain                               2  20 

noma                               107  96               9 

136  125               9 


Trichinosit 

3 

3 

O 

Perniciona 

anai  mia 

4 

4 

0 

Hodgkin'a 

3 

3 

0 

S|.  irotriefa 

3 

3 

O 

Scarli  (  fev 

at 

15 

"5 

0 

Lopra 

6 

3 

3 

Tubercle 

35 

33 

2* 

M  ilaria 

10 

10 

0 

Arthritia 

6 

6 

0 

Mi  Inn 

10 

10 

0 

4 

4 

0 

99  94  5 

*  Theae  two  positive  caaea  ultimati  Iv  gave  a  d<  Unite  history  of  syphilis. 

All  these  figures  show  that  in  the  Lands  of  trustworthy  workers 
•  i  positive  philie  with  exceedingl 

exceptions  The  well-known  Facl  thai  there  may  be  no  Bymj 
of  Byphilia  in  undoubted  instances  of  the  disease  while  the  Wasser- 
liiaim  reaction  i-  posith  e  is  a  point  of  uri«:*t  importance  in  estimating 
the  value  of  the  reaction.  It  also  explains  why  a  certain  number 
itive  reactii  ns  may  be  obtained  either  in  persons  believed  to 
be  normal  or  Buffering  from  conditions  other  than  Byphilis. 
Examinations  of  cases  like  these  have  been  utilized  t"  determine 
the  incidence  of  Byphilis  in  the  general  population.  Such  deter- 
minations are  fallacious  in  that  the  'population'  is  not  general, 
hut  selected  usually  a  hospital  population.  Tim-  Fildi 
performed   1002  Wassermann  teste  on  persons  of  nineteen 

and  upwards,  who  visited  tin-  I. Ion  Hospital  for  reasons  wholly 

unconnected  with  Byphilis.  These  reasons  were  fractures,  wounds, 
diseases  of  teeth,  cancer,  hernia,  and  varicose  veins.  All  medical 
diseases  were  excluded.  In  certain  of  tin-  cases  which  yielded 
a  positive  reaction  Pildes  attempted  to  extract  an  admissi 
syphilis,  but  ultimately  found  that  the  inquiry  was  resented. 
In  the  firs!  eight  cases  u'i^in^'  a  positive  reaction  there  was.  how- 
ever, a  definite  history  of  Byphilis  in  three.  One  denied  syphilis, 
and  tin-  remaining  four  were  not  Been  a  second  time  after  tin  speci- 
men "I"  blood  had  been  examined.  [Tildes'  results  Bhowed  that  out 
of  100  ;  were  positive  =  8-8  per  cent   The  series  was 

t posed  of  616  males  with  t'il  positive  =  10-8  per  cent.,  at 

females  with  20  positives  5*1  percent  If  from  the  London  Hospital 
'population'  197  alii -ns  with  L8  positives  be  excluded,  there  remain 
803  British  cases  with  7  1  positive  n  suits  =  8-8  per  cent  Grouping 
the  cases  in  decennial  age  groups,  anil  on  the  assumption  of  tin' 
specificit)  "i  the  Wassermann  reaction,  Professor  Karl  Pearson, who 
analysed  the  figures  concluded  that  in  the  particular  population 
examined  m  t . .  12  per  a  tit  of  the  males,  and  Si.u  p  r  cent  of  females 
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had  Byphilia     In  FSldi  s1  -  aeral  attempt  was  m  i 

a  history  of  syphilis.     Brnl  Charlottenburg 

ate  attending  ■  akin- 
jpitaL     All  were  investigated  f<>r  a  history  or  foi 
■  bills,  and  the  cases  ■■•  a  where  tliis  coal 

■  ws 
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308 

I 

"45 

9 

a  1 -30 

603 

1 
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39 

3'-«° 

345 

9 

64 

11 

41-50 

48 

3 

■6 

4 

•  ver  50 

3° 

1 

18 

j 

ia34  18-  .  566  65  -  ll-sX 

i  h  the  18  males  1~'  had  ther  sign  but  a  +  W.  K..  while  <">  had 

Borne  other  suspicions  sign.     In  6  there  was  a  history 

which  had  been  alleged  oot  to  be  syphilitic.     Of  the  ■'■ 

a  oomber  were  of  the  lower  and  prostitute  class.     In  L32  women 

and  L.rn'l^  where  there  was  do  suspicion   only   2  =  L«5      1 

positively. 

It  has  been  asserted  by  some  writers  thai  a  -nigh-  Wassermann 

not   of  value,  and  should  not   be  used  a*  a  basis  for  the 

diagnosis  of  the  disease.  The  value  of  '  tir>t  diagnostic  Waasermann 

has  been  made  the  Bubject  <>f  inquiry  for  the  purpos 
this  reporl  by  Staff  Surgeons  P.  Fildes  ana  EL  J.  <!.  Parnell  on 
llll    men   admitted   t"   th.-   Royal    Naval    Hospital,    11 
syphilis  "i-  suspected  syphilis. 

Tli.-  material  was  unselected,  every  man  being  included  who 
was  admitted  between  certain  dates  (except  a  few  who  by  misiak. 
were  nol  tested  .a-  were  otherwise  unsuitable). 

The  cases  were  admitted  in  all  stages  of  treatment.    They 
ii"i  Irish  untreated  cases,  such  as  an   usually  met  with  in  a  civil 
hospital.     There  was  a  preponderano 

Of  the  lilt  men  ll">"  (81*8  per  cent  1  gave  positive  reactions, 
and  '-'■"'"  1  l*-l  per  cent.)  '>•  gatn e 

ndence  of  syphilis  in  the  positive  oases  was  as  f"ll"\\s: 
I  is,  men  were  conclusively  shown  to  be  Byphilitic  by  n 
of  tin'  presence  of  S.  pallidum  or  clinical  signs  or  nisi 
of  a  generalized  condition  characteristic  of  syphilis. 
'..  iv.'  men  were  accepted  as  syphilitic  on  tic  evidence  "I  anti- 
Byphilitic   treatment    having   been    applied    previously    f"t- 
local   lesions  which   in  tic-  opinion   "i    tic-  medical  officer 
responsible  I'm-  treatment  were  syphilitic 
c,  li">  were  shown  to  be  syphilitic  by  means  of  lumbar  punctun 
and  ophthalmological  examination. 

./.  .">  were  Bhown  t"  be  Byphilitic  by  methods  '  and mbined. 

;-t>i  as  Byphilitic  by  reason  of  previous  or  rob- 
|uent  positive  Wassermann  reactions 
:  •  ■  •   ■-.   :    diagnosed  by  methods  ■  and  a 
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'/.  8  men  were  diagnosed  by  methods  b  and  e. 

ft.  3  men  were  diagnosed  by  methods  b,  c,  and  <. 

?'.  65  men  remained  with  positive  reactioDS,  but  do  direct  e>  idence 

of  Byphilis  was  obtainable.     Practically  all  were  suffering 

from  venereal  conditions. 
The  evidence  of  syphilis  in  casi  s  yi vin^r  a  m-^ativr  Wass-imami 

a.  127  men  had  sores  in  which  S.  pallidum  was  found. 

//.  34  men  had  no  lesions,  but  S.  pallidum  had  been  found  in 
now  healing  or  recently  healed 

c.  5  men  had  son-  in  which  S.  pallidum  could  not  I"-  found  but 
they  nevertheless  developed  Byphilis. 

<i.  1  man  had  manifest  secondary  Byphilis. 

c.  2  men  had  manifest  tertiary  Byphilis. 

/.   2  men  had  cerebro-spinal  syphilis. 

g.  10  men  had  no  lesions,  but  more  or  less  undoubted  histories 
of  Byphilis. 
In  the  remaining  76  cases  there  was  no  evidence  of  Byphilis. 
They  included  the  following  groups : 

23  men  had  sores  which  were  untreated,  and  yet  they  did  not 
develop  Byphilis. 

i  i  men  had  sores  in  which  S.  pallidum  could  not  be  found. 
They  were  untreated,  but  did  not  come  again  un  ler  exami- 
nation. 

'.'  men  were  said  to  have  had  syphilis,  but  there  was  no  evidence 

of  this. 

6  nun  had  been  diagnosed  as  syphilis  on  insufficient  grounds  by 
outside  pract  itioners 
Willi  regard  to  the  incidence  of  positive  Wassermann  n 
ii,  different  periods  of  the  disease  tin-  following  figures  were  ma  le 
out     i  >f  a  total  of  1838  cases  of  Byphilis 

L66  were  in  the  primary  Btage  before  the  W.  EL  had  In-come 

poeitivi . 
ii  i  primary  cases  (=  72-7  per  centj  gave  a  positive  W.  K.  but 
there  were  no  other  Bigns  or  history   of  general  infection 
|.t  glandular  enlargement  up  to  and  including  lb  months 
from  infection, 
I    ".  cases  of  Byphilis  with  Bigns  or  history  "t'  general  infection 
up  to  and  including  18  months  from  infection.    This  group 
included  chieflj   early  secondary,  but  also  sum.-  latent  and 
early  tertiary  cases.     <  m>-  of  the  secondary  cases  gave  a 
■ii.     In  this  group  the  percentage  "t"  positive 
n  as  therefore  09-7  per  cent., 
of  late  secondary,  I  i    latent    Byphilis  over 

L8  months   from  infection.     01  if  tertiary, 

To-spinal,  and  1"  latent1  (possibly 

cured)  Byphilis  ins,  making  a  total  of 

'.M  7  per  cent,  of  p  eitive  reactions  in  iliis  group 

results   bIiow    that    a   single   Wassermann    test    under   the 
conditions  stated  ]  high  diagnoitic  value. 

\  B 
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A   usual  procedure  ol   determining  the  accuracy  "f  a  clin 

method  >>f  diagnosis  i-  to  verify  Buch  ;i  diagnosis  by  post-morteni 

nation.     It  is  a  n  urprise  that,  in  spite  "f  the  fact 

that  vaal  numbers  "!'  sera  have  been  examined  f<>r  the  Wasserroann 

■i  during  life,  there  ■  xiM  but  !'•"  I   published 

the   resull  '       ermann    findings   have    1 a   ana 

in  the  lij,rlit  "f  a  subsequent  autopsy  carefu  rat.     With 

a  view  to  obtaining  some  knowledge  <>n  thi-  highly  important  Bide 
of  the  question,  Dr.  11  .M.  Turnbull,  Pathologist  t"  ill--  London 
Hospital,  undertook  t"  analyse  lii-  post-mortem  records,  and  lia~ 

i iinuiiM-.it. ■■ I  (1  the  Committee     These  results  which 

will  sulwsequently  be  published  in  detail,  concern   especially  the 

value   of  the  Wassermann  reaction  in  sera  obtaini  i  after  death. 

i  number  of  cases  in  which  the  Wassermann 

test  was  carried  out  during  lit"  in  patients  \\  1 1- •  subsequently  died, 

and  were  subjected  t"  post- rtem  examination     We  have  selected 

one  Buch  senee  of  cases  in  which  the  test  was  made  with  I 
cholesterin   antigen,   as   described   by   Fildes  and   Mcintosh,   who 

actually  carried  out   tl lamination  "f  tl"  \         ection 

of  the  cases  was  made,  the  list  including  all  the  examinati  ■  ■ 
the  kind  made  in  the  London  Hospital  u]>  to  1916,     The  autopsii  - 
were  carried  out   bj    Dr.  Turnbull  as  completelj   as  possibli 
numbered  98,  "i   which    54   comprised  the  body  only,  while  the 
remaining  1 1  comprised  complete  examinations  of  body  and  hi 

Without  at  present  including  all  the  details  accumulated  by 
Dr.  Turnbull  il  jaffio  to  state  that  liis  ultimate  conclusion  was 
that  there  was  no  proof  that  the  test  was  inaccurate  in  94  out  of 
these  98;  in  *^  indeed  the  post-mortem  result  and  the  Wassermann 

test  were  in  < plete  agreement,  t  •  ■  •  1 1  >  being  negative  •  0  times  and 

both  posit  ivi 

In  c  cases  ij  philitic  lesions  were  not  detected,  although  the 
scrum    gave   a    positive    reaction.      The    pn  i   syphilitic 

infection  could  however  not  be  excluded.  In  1  cms.,  an  infant 
the  histological  evidence  'appeared  t"  have  excluded  a  syphilitic 
infection';  the  parents  were  proved  to  be  syphilil 

rhere  remain   therefor ily  8  cases  out  of  the  '.»s  in  which 

the  autopsy  threw  doubt  on  the  accuracy  of  the  test  In  l  case 
the    Wassermann    reaction    was   negative   in   the   serum  (8 

i i'in  and   I   post-mortem  tests)  in  the  presence  of  s   lesion  of 

the  Bpinal  meninges  and  cord,  which  was  in  all  probability  syphi- 
litic and  apparently  still  active.     In  the  second  case  the  n  i 

negative  in   the  serum  in  the  presence  ol   three  lesions   one 
syphilitic  me   probably    Byphilitic   (glossitis),   and    the 

other  possibly   syphilitic   (fibrosis  of   testii  \      I  ling  t"  the 

liisto  inn  nation    the   specific  inflammations   were  almost 

completely,  il  not  completely,  inactive.     In  the  third  can  an  i 
ncephalitis    was   associated   with  a  ni 
■il    in   the   Be  rum       These   results    lemonstrate   the    i 
deadlj    accuracy    of  tlic   Wassermann  t>'st    when  prop 
"lit.  t"i   in  only  •"'  pel  cent  of  tlie  cases  were  there  n 
in  tli  syphilis  was  not  diagnosed  during  life,  although 

nlj    or   prol  ahV  In  the  rcmainii 


l.-l 

of  the  cases  the  most  searching  inquiry  failed  to  show  that  the 
diagnosis  made  during  lit''-  was  at  fault. 


( 'ritv  isms  of  the   Value  of  tJu    . 

In  apite  of  the  facl  that  the  accuracy  of  the  Waasermann  test 
has  been  established  in  au  unusually  larf  of  observal 

a  oumber  of  criticisms  have  I a  raised.     In  part,  these  appear 

as  mere  statements  thai  i<  is  inaccurate,  or  a  few  isolated  observa- 
tions have  led  certain  writers  to  condemn  the  tesl  altogether.  In 
a  few  instances  the  indictment  is  much  more  formidable,  inasmuch 
as  serious  discrepancies  are  alleged  to  have  occurred  where  one 
and  the  same  serum  has  been  tested  by  different  serologiste.  Thus 
Wblbaral  (11)  quotes  the  case  of  a  young  man  who  had  no  symp- 
toms of  Byphilis  with  the  exception  of  a  suspicious  throat  lesion 
sonie  years  previously.  His  blood  was  sent  to  two  laboratories; 
A  returned  a  negative  result,  I!  a  t+ result.  A  second  sample 
ut'  blood  taken  three  days  later  was  divided  into  three  portions, 
of  which  one  was  sen!  to  A,  and  two  were  smt  to  lj.  The  report 
of  A  was  '  negative ' ;  the  report  of  B  was  L  +  .  Wblbarst  quotes 
the  following  result  of  eleven  other  cases,  in  which  ■  ni>-  and  the 
same  serum  was  tested  by  two  different  serologiste: 


1. 

A 

«  --,  - 

•    ■.  philia 

a. 

\ 

1!        - 

.. 

3- 
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B       - 
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>j  philin 
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not  lyphilia 
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A 
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8. 

A 
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A 

A 

no)  syphilia 

IO. 

A 

A 

.. 

1 1. 

' 

A  -   ? 

.. 

From  results  lik'-  these  Wblbaral  concluded  that  it  was 
error  to  accept  the  findings  of  one  serologist  as  conclusivi 
ticularly  if  the  result  is  positive  and  the  diagnosis  dependent  on 
In-  work.     Hi-  also  quotes  without  details  the  results  of  37  other 
tl  udied  for  discrepancies  : 

men!  between  thi  bs  took  place  in  25=70  per  cent, 

C plete  contradiction  5  =  14  per  cent. 

■  m  ditto  ()  =  it;  |„-i  . 

In  a  latex  paper  (22)  he  comments  on  the  results  of  85  examina- 
tions "t'  s.-ra.  where  three  examples  taken  at  one  and  the  -am. 
time  were  submitted  with  a  few  hours'  delay  t.>  three  different 
-.  rologis!  s  of  sxpt  rience  and  reputation.    The  results  « 
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In  the  group  of  25  normal  persons  27  series  "t"  t.--t-  were  carried 
out,  with  do  lees  than  ."»  reports  in  each  series.  All  the  serologiste 
i  in  a  negative  report  in  ~1  Beries  and  disagreed  in  6.  In 
each  instance  ot  disagreement,  a  positive  report  was  not  submitted 
by  more  than  one  laboratory.  In  2  cases  in  which  the  teste  were 
repeated,  one  serologist  reported  in  one  case  first  a  +  then  a  — , 
while  in  a  second  case,  another  serologist  reported  first  a  —  and 
then  a  +. 

On  70  persons  suffering  from  conditions  other  than  syphilis, 
74  tests  were  made.     In  i  of  these  the  reports  varied  considerably, 
i  more  positive  results  t ■••! n lc  obtained  by  different  Berologists 
in  each  case.    The  serum  of  one  of  these  was  examined  four  I 
with  the  following  interesting  result: 


i-t  examination 

4  positive  reports 

o  negatin 

later 

3 

3 

Next  day 

5         ••              ., 

i 

6  nreelu  from  iit  ex;i  .. 

3             ,, 

4 

On  account  of  the  numerous  positive  reactions  this  patient  was 
repeatedly  questioned  about  a  possible  syphilitic  infection,  but 
denied  it.  The  luetin  test  was  negative.  Examining  in  detail  the 
Wassermann  results  carried  out  on  this  patient  it  was  found  that 

tently  +  rep 

k  irul    3  -  ,, 

B    „     a  +    and   i  - 

I  a  +   and  i  — 

II  ..     r  +.  then    — .  then  *.  and  finally  — 

The  blood  "t'  a  Becond  patient  examined  in  a  similar  manner 

at  tit -i  examination   (  negative  and  1  positive  n  - 

cond         ..  I       ,.         results. 

In  a  third  patient  there  «••!•  I  positives  and  2  negatives  :  while 
in  a  fourth  patient  there  were  6  positi  1  doubtful, 

and   1  anti-complementary  report     This  patient   was  refern 
;i  neurologist  with  the  diagnosis  of  cerebral  tumour.     The  cerebro- 
spinal fluid  yielded  9  nej  id  1  positive  reaction  in  the  hands 
of  different 

Of  the  remaining  66  patients  whose  sera  were  examined  only 

times.     In 
i   with  the  others   in  submitting 

In  the  group  "t'  I  I  syphilis  in  all  si 

were   made  on  -    the   buI  primary, 

All   the 

tion   in  25,  and  disagr 1   in   1"> 

With  t  in  each  of 

the  tests  which  disagreed.     This  was  a  patient  with  a  nodular 
syphilids  >>t'  the  leg,  who  responded  to  anti-syphilitic  treatment 
<  »t  tic  remaining  It  testa  which  differed,  a  repetition  • 
out  in  I.      In  each  case  the  Becond  b  y  the 

••.  h<>  at  the  first  had  re]  I  i  m. 


-    philis  of  tl  nervous  system  gave  very   . 

I  H  tests  there  «        -  -         t        ients. 
caminatioii  1 1  i>-'l  out   on  88 

bad  Byphilis,  but  at  the  time  lia-1  do  man 
Many  of   them  had   been   treated.      B  urinations 

i  '-ut  ..ii  L6  "i  these,  18  having  *-.'.  -  having  8,  and  1  lm 
examinations.    In  t hi--  series  Qhle  and  Haekinney  found  the  i 

onsistent,  l»'tli  from  the  '•.•inn-  and  from  different  I  i 
that  they  scarcely  adm  ysis 

With  the  technique  employed,  il   is  Btated  tl 

of   the    Berologiste  used  n  specific   anl 

jterin  antigens,  while  '•n<-  used  2  cholesterin  antigens  and  1 
antigen,  i.  e.  'i  in  all. 
('hi.-  and  Mackinney  set  out  ili«ir  6gun  a  in  the  follow 
which,  hov  t  \  ery  lucid  : 


Tabu    [.—Normal  \m>  Non-S 
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A 

97 

B 

1 

90 

D 

97 

1 

«7 

E. 

1 

1 1 

1 

33 

3» 

■■ 

86-8 

90.7 
908 
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8-0 


'I'M  1  I.  I  L-  -I'l  HCKNTAG      B  If  ALL 

LAHORA1  PAR I'ITU  Climcai     l.\    .       I 
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4V8 
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0 

\ 

B 
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1 
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• 

1 1  1 

D 

D 

I> 
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44  4 

1 

1 

44  4 

1 

111 
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1 

1 

1 

1 

1 

5-5 

■• 

• . 

0 

■ . 

riilr  and  Mackinney  concluded  from  ilii^  that    all  t!»  labora- 
■  i  in  '.'  I   per  cent. ;  th<  1  materially  in  l 

varied  in  from  1  to  1  "i  the  10  n  suit  cent 
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Of  the  latter,  20  per  cent  varied  in  1  test,  £0  per  cent  in  2 
12  percent  in  o  teste,  and  8  per  cent  in  I  testa.     In  other  words, 
it'  a  specimen  of  blood  from  the  same  individual  be  submit! 
10  teste  by  different  serologists  there  is  I  chance  in  5  thai  tl. 
will  agree.1 

Table  III.    Coxpabison  of  168  Tests  refobted  jy 
Labobatobii  a  A.I:  C,  D  Bt,  and  B.. 


• 

An'i- 

Posititc 

'3 

mentaty 

• 
8 

+  +       +   +  4 

+  +  +  + 

168 

A 

98 

0 

7             3 

40 

33 

■68 

B 

"3 

0 

7 

9 

5             5 

29 

28 

■  68 

1 

124 

a 

1 

3 

20             4 

'4 

=4 

168 

I' 

79 

0 

2 

=3 

13           '5 

36 

5' 

168 

K, 

96 

3 

0 

7 

1  1              7 

■41 

41 

168 

94 

3 

0 

0 

16           10 

45 

4^ 

An  analysis  shows  that  .-ill  labo  ;,i  their  fin< 

in  17  per  cent    They  vary  in  one  resull  in  20  per  cent,  in  '-'  n 
iu  12  per  cent.,  and  in  more  than  2  results  in  21  per  cent 

Uhle  and  Mackinney  conclude  their  investigation  l>y  remarking 
that  the  results  of  the  Wassermann  test  are  disappointing.  'When', 
they  say,  'we  find  that  various  representative  serolo-ista  report 
positive  findings  in  from  2  to  !h  per  cent  of  normal  individuals,  and 
that  in  active  syphilis  in  which  the  clinical  diagnosis  is  certain 
serologists  report  only  50  per  cent  of  positive  results,  there 
is  every  reason  to  discredit  the  diagnostic  value  of  the  test     In 

bus] ted  latent  syphilis,  and  in  syphilis  under  active  treatment, 

the  most  extreme  variations  occur,  and  in  these  conditions,  in  which 
tin-  clinician  m  eds  ii^  help  the  most,  it  is  the  leas!  accui 

Very  different  conclusions  were  reached  in   1916  by   Simons, 

Jones  and  Goddard  (84)  as  the  result  of  a  1 tbined  investigation 

carried  out  on  1000  specimens,  \i/.  98]  Bera  and  19  cerebro- spinal 
fluids.     These  specimen  unined  simultaneously  by  Simons 

and  Jones  in  the  Bacteriological  Laboratory  of  the  vanderbilt 
University  (Nashville,  Tenn.)  and  by  Goddard  in  the  Laboratories 
of  the   Board  of  Health  of  the  State  "t'  Tenm  latter 

•  gen  an  acetone  insoluble  fraction  of  the  lipoids  • 
hear!  (Noguchi's  antigen   ;  Simons  and  Jones  used  a  similar  antig<  n 
for  the  tirsl  1  ind  L'Esperance's  antigen  for  the 

remaining  1  I'll-  general  agreemi  nt  in  the  two  series  of 

teste  was  very  striking. 
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90  'li\  ided  into  tl 

:     !       Rl       LTS  OBTAINED  IN  1000  WaS£KBXANN  TSSTS  wins' 

t  veil  Laboratobt  i-sfd  its  OWN  Rl  IB 

■ 

16  c*s,5     .     .      4  3* 
it      ....     38  5 
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935  935  X  3°  35 
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Boabd  of  Health. 


3-8  " 
..      Ill      -■:      .  3    ,.        .    .  i«      ....     40 


593  943  '4  a  1 

Tabu    ILL-  B  in  628  Was*  kbmann  Tbcts  when 

BOTH    LA  BOB  AT  PPM  ED   lt\ 

v \m>:  ri  ii  i  i'si\  1  Ba'rnr. 
..     Ill 

596  94-7 

From  ■  ilta  Simon,  Jones,  and  Qodda  I  thai 

when  the  reactions  are  carried  out  with  on  ;  |ue  by  t«.> 

1  iy    high    :  1. nt-   shou 

reached.     In  th( 

ch  amounted  to  I  due  t"  the  difficulty  in  the 

lardization  of  the  sheep  bl 1.  complement  and   a 

inasmuch  as  higher  results  were  obtained  when  both 
used  the  sa ;  pare  result  I  of  Series  1  and 

[II),     U  in   of  this  error  was  eliminated  when  in  addition 
t"  1I1  antigen  was  used  by  both  laboi  mpare 

the  !■  Series  III  in  Tal  lea  1    II   and  III'. 

The  paper  "f  Uhle  and   Mackim  leal   of 

ad  «ns  followed  by  a  numl  muni- 

»tly  of  minor  importance,  in  which   the  d 
urn   results  were  emphasized.      Both 

part    in    tl  the    result    of   which 

I 'i    Haven  Emerson,  deputy  I   health  ol   v- 

utnmoned  1  osider  the  whole  question  of  t } >•• 


'.M 

reliability  of  the  Wassermann  reaction,  and  to  attempt  to  standardize 
the  technique.  The  committee,  composed  of  professional  serologists 
in  the  leading  medical  institutions  in  New  fork,  held  many 
meetings,  bul  its  work  was  not  completed.  Apparently  the  chief 
difficulty  was  that,  although  no  two  members  agreed  precisely  in 
tin-  technique  of  any  single  step  in  the  reaction,  each  considered  that 
he  was  working  along  classic  principles  with  a  technique  which 
he  regarded  as  efficient.  With  the  exception  of  Coca,  all  the  other 
members  of  the  committee  considered  that  in  the  vast  majority 
of  cases  the  Wassermann  reaction  is  reliable,  and,  with  a  few  well- 
known   and  easily-excluded  exceptions,  is  diagnostic  of  syphilis; 

thai  si  of  the  few  instances  in  which  contradictory  reports  were 

received  from  differenf  serologiste  were  actually  cases  of  syphilis 
showing  weak  reactions  detectable  by  certain  fori  tnique, 

but  nol  by  others,  and  that  when  all  precautions  are  taken  false 
positive  reactions  are  avoidable.  In  the  last  two  or  three  years 
a  number  of  publications  have  appeared  in  the  United  - 
commenting  on  the  complexity  of  th<-  test,  and  emphasizing  the 
ity  for  standardization,  bul  up  to  the  present  time  no  one 
method  has  been  considered  to  be  the  standard  one. 

In  Greai  Britain  the  reports  of  discrepancies  in  the  Wassermann 
teste  led  to  a  similar  stub-  of  affairs,  and  the  Medical  Research 
<  lommittee  appointed  a  Standards  Sub-committee,  which  after 
much  deliberation  issued  a  report  (Special  Report  Series,  No.  14, 
1918)  in  which  three  methods  were  recognized  as  conforming  more 
or  less  closely  to  the  condition  of  a  'standard'  in  the  present 
of  knowledge.  Whether  the  criticism,  of  the  Wassermann  test  as 
performed  in  England  is  gnu-nil  or  not  is  not  known,  but  bo  far 
very  little  that  is  of  value  on  the  subjeci  has  been  published. 

The  Btudy  of  German  medical  literature  during  the  war  Las 
revealed  that  similar  doubts  as  to  the  reliability  of  the  Wassermann 
reaction  have  been  the  Bubject  of  discussion.  Even  in  1910  Freu- 
denberg  (2)  published  a  warning  on  the  unreliability  of  th< 
\\  :  iermann  test,  and  quoted  two  cases  in  support  of  bis  con- 
tention, [none  the  Berum  of  a  man  who  ha.l  had  syphilis  was 
examined  on  three  different  dates  by  one  or  more  of  four  different 
gists  as  follow  s 

a        b       c       n 
Jan.  19.  1909  — 

April  j,  1909  + 

V  \     11,  1909  +  +  — 

In  il ther,  who  had  a  sor 1  the  penis,  in  which,  however, 

no  spirochaetes  were  found,  the  results  were  equally  discordant  : 

/">-  U  0  /•  i: 

.  1909  + 

1.  1909  — 

N    r.  ,.  1909  +  + 

In  the  same  year  Saalfeld,  having  had  a  lik.-  experience,  prop 
in  the  Berlin  Medical  Society  thai   some   sort  of  standardization 
should  !»•  carried  out  under  State  control  in  order  t.>  lessen,  it 
possible,  the  divergent   results.     His   proposal   «>  not    accepted. 


Iii  19  returned  t>>  the  subject  and  cited  thn 

which  discordant  results  were  returned.     In  one  case  one  Berologist 

returned  a  serui  another  as  ■  — '.  and  still  anoth<  . 

the  result  was  +  in   active  but  —  in  inactivated  serum.     In  the 

one  laboratory  returned  the  result  as  +  +  -1-  + 
others  as  — .  while  a  fourtl  in  active  and  —  in  inactive 

-nun.     In  the  third  en- le  laboratory  gave  a  4  +  result    two 

others  a  — . 

Freudi  nix  rg  (81 1.  1916,  who  had  also  I a  oontdnuing  bis  i 

vations,  recorded  the   results   in    111    sera  examined   by  tv 
more  simultaneously.  AJtogether  twelve  different  ]  i 

carried  out   the  tests,  which  were  entirely  objective.     The  results 
were  as  follows : 

In   i  •  lit  rum  differ 

j  timet      75  pet  ■ 

la    ;.)   .'..-.  I   wli.  i. 

-o  time*      59  i  per 

I 

1 7  timet      1 7  ;  i»  r 

'I'lii-    divei  n  not  alight,  as,  e. g.,  between  +  and  +  , 

or  —  and  +,  but  were  mostly  complete  contradictions 
versus  — . 

In  mx  years  Freudenberg  emphasised  the  fact  that  there  had 
no  real  improvement  in  the  results,  I  from 

a  chronological  standpoint,  the  percentage  of  divi    _  lined 

practically  constant.    Thus,  dividing  the  144  sera  into  4  quart 
Is  the  dates  of  examination,  he  found — 

36    ..       ,.     ia 

3r.|        .,  36      „  ..       10  .,  .    .17  H  |.  r  ■'•  nt. 

•ttli       .,  36  ..       u 

Hi  II.  r  (32),  1916,  who  was  in  charge  of  the  \  enereal  department 
of  a  military  hospital,  had  Bera  to  tli<-  numl  ■  -         ted  in  two 

well-known  laboratories,  viz.  that  of  Prof.  L  Pick  and    that  of 
Ledermann.     The  following  were  'In-  results  obtained  : 

1  ...    in  whioh  Identical  reeulU  wen  returned 

iaei  in  wln.'li  there  w»«  a  difference  m  thi 
the  reaull    ■  p  — 

.  .    ■  hi.  li  then  « 

• .  in  whioh  ■  10 

6  I.  dermann  had  1"  md  Pick  6,  while  the 

1  lontrol  Institute  gave  positive  results     Heller  considered  that  the 

rmann  results  break  down  exactly  in  the  cases  where  help  is 

most  required,  and  be  quotes  a  few  instances  in  which  the  results 

quite  at  variance  with  the  clinical  experiences  and  hi 
He  believed  that   the  fault  lay  not   bo  much  with  thi 
ofl  with  inherent  defects  in  the  method  employed  to  test  the  serum. 
Wassermann  himself  here  entered  the  lists  and  stronglj   and 
adversely  criticised  the  publications  of  Hellei     Freudenberg,  and 
s.i. ill.  1. 1,  and  was  particularly  indignant  at  their  suggestion  that 
w       'Milium  reaction  is  untrustworthy  because  different  results 
btained  when  one  and  the  same  serum  was  tested  by  difl 
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gerologista  These  divergent  results  bad  been  used  both  in  the 
medical  and  lay  press  to  discredit  the  test.  In  order  to  clear 
the  matter  up  Wassermann  (56)  suggested  a  combined  test  by  two 
differeni  workers  in  two  reputable  institutes,  viz.  Dr.  Mohrmann  in 
the  Kaiser  Wilhelm  [nstitul  Eur  Experimentelle  Therapie  and  Dr. 
Lange  in  the  Kaiser  Wilhelm  Aiademie  Eur  'las  mihtararztliche 
Bildungswesen.  Wassermann  stipulated  that  all  sera  giving  an 
absolute  or  almost  absolute  inhibition  of  haemolysis  (+  +  +  +; 
+  +  +)  were  to  be  returned  as  positive',  whereas  all  sera  which 
showed  complete  haemolysis  were  to  be  returned  as  'negative'. 
All  sera  between  these  limits  Of  haemolysis  (such  degrees  as  ++; 
+  )  were  to  be  >■  turni  d  ae  'doubtful  '.  The  sera  were  colled 
Heller,  who  transmitted  them  to  Prof.  Bickel,  who  then  Bent  them 
numbered  to  the  two  testers.  Of  50  sera  tested  in  this  way  48  showed 
complete  harmony  in  the  results  Of  the  remaining  two,  one  was 
returned  as  'negative'  by  one  observer  and  'doubtful'  by  the 
other,  the  remaining  serum  as  'positive'  by  one  observer  and 
•  doubtful '  by  the  other.  In  these  results  Wassermann  saw  a  com- 
plete confirmation  of  his  view  thai  in  the  hands  of  trustworthy 
workers  the  Wassermann  teal  is  extraordinarily  accurate.  In  In- 
n-ply Freudenberg  (51 1  draws  attention  to  the  frequence  of 'doubtful' 
reactions  in  the  diagnosis  of  syphilis, and  the  difficulty  in  determin- 
ing the  significance  of  reactions  returned  as  +.  In  Wassermann's 
of  .in  Bera  tested  by  two  independent  observers,  the  one  found 
'doubtful  reactions  six  times,  the  other  eight  times  =  14 per  cent., 
which  was  seven  times  as  large  as  tin-  'doubtful'  sera  tested  by 
i..  Meier  in  another  series.  Freudenberg  also  repudiated  Wa 
mann's  suggestion  that  divergence  of  result  is  largely  due  to  the 
persona]  equation  of  different  observers  or  defective  technique,  and 
in-  now  published  the  names  of  twelve  serologiste  v.  hose  results  had 
been  divergent.  Some  of  these  were  widely  known  Eor  their  special 
work  In  connexion  with  the  Wassermann  test,  and  in  somi 
had  been  actual  pupils  "i'  Wassermann  himself.  Freudenberg  then 
analysed  the  results  where  one  tester  had  been  opposed  by  a 
number  <>t  others  in  examining  tin-  same  Bera,  and  estimated  the 

number  of  ti s  that  harmony  t  =  i  and  divergence  i  <  i  was  m  to  d. 

Tims  a  well-kAwn  serologist,   Dr.  Georg  Meier  (B),  examined  a 
number  ol  which  were  examined  at  the  sane-  time  by 

ni there  (A  C   D,  E,  F  G   H,  I,  L)  with  the  following  results : 


Sumlxr  """»' ' 
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From   the  table   it   i>  Been   thai  Dr.  (       rg   Meier)  when 

ompletely  in  his  results  with  only 
•in-ill,  and  in  one  case  only  l  serum  w  B:L).      In 

other  partnerships  it  is  Been  that  he  differed  14  times  in     - 

In  anotl  I '! .  Hermai        '  _  un^t 

9ix  other  »  k  with  the  following  results : 


1.    \ 
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1 1 

1.    B 
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I.    D 
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1.    I 
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Here  it  will  be  Been  thai  complete  agreement  was  attained  with 
one  opponent  only,  and  it  i>  unfortunate  that  only  1  serum  was  thi 
subject   "t   the  teat.     In  thi  mother  opponent   11 

gences  were  recorded  in  the  case  of  S3  sera 
writes  at  considerable  length  on   the  value  of  these  comparative 

1 1 1 <  1  repudiates  the  idea  that  the  disparity  i>  due  to  thi  I 
alone.     Id-  refers  it  much  more  t"  variations  in  the  test  material, 
especially  the  antigen,  and  be  cifc  obtained 

(of  the  date  8-ix-1910l)  who  with  2  alcoholic  extracts  found 
result,  with  a  watery  extract  i  with  still  another  • 

tested  "ii  tin-  following  day  a  complete  positive  result,  viz.  +  +  +  +. 
The  case  was  some  aisorder  of  micturition  on  ;i  <li>til>iful  luetic 
basis. 

Hi  also  considers  that   part  of  the  divergence  is  attributable  to 

i  sera  rather  than  others ;  a  disparity  i  i  was  verj 

:i|it  in  recur  again  and  again  in  the  reports  of  differcut  testers.    Hu 

publishes  a  table  of  one  such  serum  as  follows,  the  case   beinj; 

stated  to  be  undoubted  sj  philis  : 
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II.  rin.'inn  M  B      iticizea  the  reasoning  of  Freudenl  ■ 

points  out  the  fallacy  of  comparii        3  on  the  ""'■  hand  with 


]  Bernm  on  the  other.  He  also  points  out  that  Freudenberg  has 
eliminated  the  almost  complete  harmony  of  certain  of  the  testers 
while  he  emphasizes  the  discordant  results  of  others.  The  want  of 
uniformity,  especially  in  the  series  in  which  tester  A  collaborated, 
is  attributed  t..  the  use  of  hear!  stead  of  liver  extracts, 

and    h  -    that    as   a   diagnostic   agent    the    Wassermann 

reaction  gives  wonderfully  accurate  and  almost  constant  results. 
This  is.  however,  denied  by  Freudenberg  (59). 

I  feller  (52)  also  replied  to  Wassermann's  criticism,  and  published 
iplefc  ii-t  of  tli'-  fifty  cases  referred  to  by  Wassermann.  In 
addition  to  the  two  tests  made  in  Lange's  and  Wassermann's 
laboratories  he  had  taken  t  J  j  *  -  precaution  t-.  have  a  third  portion  of 
each  serum  tested  in  another  laboratory  X,  the  tests  being  carried 
■  nit  by  a  well-known  expert.  Of  the  SO  sera  t8  were  tested  by  all 
three  examiners.     The  general  results  were  as  follows: 

33  rases  =  46  per  Cent. 

26       .. 

C plete  contrarj  results  -  [9  per  cent. 

Considerable  difference*  =  6  per  cent. 

Slight  difli  rei                              14      ..  -  29  per  1 1 

In  tin-  table  it  will  be  seen  that  the  comparative  serological 
results  are  given,  the  clinical  diagnosis  by  Heller  or  others,  and 
tli-  estimate  which  of  the  three  serological  tests  agreed  best  with 
tin-  clinical  facts. 
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II.     REPORT  ON  THE  WASSERMANN   REACTIONS 

■ 

Cabx  II.  I'.kmw  kino,  M  1 1 .  Director  of  the  Bland  Sutton  Institute 

of  Pathology,  Middlesex  Hospital, 
Colon ei   I.  W.  Harrison,  D.S.O.,  K.H.P.,  Military  Hospital, 

K  chester  Row ,  London. 

James  M<  In  i ■  .-h   M.I>.  Bacteriological  Department,  London 

Hospital. 

by 

J.  H.  Seqtjeiba,  M.D     b'.RX.P.    IK'-     Physician  to  the  Skin 
Department,  and   Lecturer  in  Dermato  I     idon  Hospital, 

in  charge  of  Department  for  Syphilis,  London  Hospital  ;  Hon. 
Consultant  for  I1  the  skin  i"  the  Military  Hospitals 

in  London,  &c 

fhe   object    "t    tlii>   inquiry   is   to  compare   t In 
results  of   1 1 1 *  -   Wassermann   reactions    performed   by  ; 
known  observers  with  a  view  t..  determining  the  relative  value  of 
their  metho  i-  from  the  clinical  standpoint 

§  2.   .1/..  I    tween  January    19  and  April  10,  1918,  KM 

were  used  for  this  purpose.    The}  w<  n 

ses  clinically  syphilitic,  in  all  stages,  I ioth  ti 
and  untreated,  with  the  exception  of  young  infants  Buffering 
from  hereditary  syphilis  from  whom  it  was  deemed  unwise  to 
take  so  much  blood  as  would  be  required  for  tl 
examinations. 

syphilitic  '  for  diagm  - 
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(e)  30  cases  clinically  non-syphilitic,  including— 
I  Hens  molle. 
Lupus  vnlgaris. 
Lupus  erythematosa s. 
Tuberculous  nicer. 
L  prosy. 
Scleroderma. 
Scabies. 
Psoriasis. 
Seborrhoides. 
Erythema. 

Eczema  marginatum  (Tinea  cruris). 
Furunculosia 

ancle. 
Diabetes. 
( (raves'  disease. 
Follicular  tonsillitis. 
Ac-Hi.'  rheumatism. 
Ulcerative  endocarditis. 
( Isteomyelitis. 

The  responsibility  For  the  diagnosis  (except  in  ten  medical  and 
surgical  cases)  is  mine. 

The  blood  was  drawn  in  each  case  from  a  vein  into  tubes  of  the 
type  provided  by  the  Local  Government  Board.  The  tubes  were 
corked  and  enclosed  in  the  wooden  boxes  supplied  and  sen!  direct 
to  the  three  laboratories,  those  to  the  Middlesex  Bospital  and 
Rochester  Row  being  forwarded  through  the  post,  and  those  to  the 
laboratory  of  the  London  Bospital  being  Bent  by  hand.  Each 
specimen  was  numbered,  but  no  clinical  details  were  sent.  In 
some  instances  the  specimens  were  broken  or  failed  to  arrive  at 
the  laboratories,  and  in  other  cases  some  doubt  as  to  numbering 

occurred.     Where  possible  second  speci as  were  Bent.    This  was 

not  always  practicable  owing  to  the  non-return  of  the  patients  to 
the  clinic     In  m\  specimens  in  all,  therefore,  there  are  no  reports. 

sj  .'{.  .1  possible  source  of  error.-  It  is  important  to  note  that 
fresh  Bheep's  blood   is   necessary   for  the  examination,  and  that 

inn 1  i ; 1 1 « •  I \    prior  t..  tin-  rationing  of  meat  in  the  Metropolitan 

area  there  were  weeks  in  which  no  sheep  were  killed,  aid  that 
there  has  been  some  difficulty  in  obtaining  fresh  blood  throughout 
the  period  during  which  the  examinations  were  mail.'.  It  is  well 
known  that  formaliniaed  blood  introduces  a  possibility  of  error. 

ami  it  would  be  advisable  to  inquire  whether  such  bl 1  was  used 

in  the  laboratories  while  the  investigations  were  proceeding. 

i<>n  inquiry  the  Committee  find  that  formalinized  corpuscles 
were  used  during  several  weeks  by  Dr.  Mcintosh.] 

Tables  l  t - ■  1 1  record  the  results  of  the  Wassermann  reactions 

with  the  clinical  factors  briefly  Btated,     Table  1".'  gives  an  analysis 

of  the  results  in  the  Byphilil  •  ■  Table  18  gives  a  summary  of 

fable  14  gives  a  detailed  comparison  of  the  result* 

returned  bj  the  three  oh--,  rvers  in  three  groups. 


The  reports  of  the  threi  ra  vary  in  their  descriptions  of 

•  ion. 
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Table  I    Syphilis.    Primary.    Untreated.     15  I 
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Table  II.    Syphilis.     Primary.    Treated.     1  Cases 
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Table  V.    Syphilis,  late  (Tebtiaby)  Untbi  uku.    ; 


Research 
No. 

Sex 

Date 
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Table  v  1 1 1.    Sj  phi  lis  :  Latent.    3  i 
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xv  ta  k 

+ 

75 

M 

SO 

VW<    .....1  . -i.ii, l  W.  B 
Patient   has  no   symp- 
toms    and 
history      p  lintii  . 

+  + 

+ 

syphilis. 

Table  IX.    Syphilis,  Bbbeditabi  (Congenital).    '■'•  I 
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8. 

1 

9 

11                                Per- 
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Tabu    X.    Cases  sect   foe  Di  \  .n- ■-!>.    -'5  I 


Age 
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»7 

u 

65 

Servo  monthi  ■. 
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Sec  married  aister,  with  whom 
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.,,.   11,.  ludcd  In  I..1  it   XI. 
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Table  XI.    Non-Syphilitic  Cases   Classified.    25  I 
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Ulcus  molle,   foreskin   3  weeks 
sppe  .rim.-  7  days  ifti 
glands  n  I  indurab  d,  do  treat- 

Lupus   vulgaris    ■  xulreran9)    4 
yeai  ■■  d. 

Lupus  vulgaris  4  years.     Opera-  — 

lion  i"i  tuberculous  glands  al 
Weal  London  Hospital.  CI 

hot .   ii'  'k.  and  should)  1 

Lupus  vulgaris  since  early  cliild-  — 

h L 

alion. 

Lupus  vulgaris,   10  years  oxh  n-  not 

aire  ulceration   of  nose  with    examined 
destruction    of   cartilaginous 
septum. 


15         Lupus  vulgaris  11    years.      Iir.tli 

1    face   affected.     Nose 

ited.    Qlandt  •■(  n<  1  k  -  . 


Tuberouloue  ulcer  "f  lower  lip. 
Gland  •  .  Advanced  pulmo- 
nary  tubercu 

Wall  .  direct  infection  "f  lip 
by  sputum.  So  calli  1  '  Tub<  r- 
suli  sis  cutis  orificialis  '. 

Lupus  erythemal 
break  In  acbroi 

T.  io^a  .     Hi 1  taken   m  m 

da]  .  Ki  option  face  and  bands. 

Lupuserytbi  matosus,  <  lid  tub<  r 
culous  glands  ■•!  D<  el 
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1        Erupt  ■  •  ■  r  1  "ii  elll  •  ks.  .  :,i  . 
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:i  .■  deaf- 
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Table  XI.     Non-Syphilitic  Cases,  Classii 


Sex 

Nature  0/  illness 

H'Ul  1*   ■/< 

Dr. 
ilclntosh 

38 

M 

31 

Follicular    t.-ii— jlliti-. 
Di  -  Panton  . 

- 

- 

95  A 

F 

M 

Acute   rheumatism   T.    ioi°.  P. 
11                               tnd  knees 

— 

— 

— 

96 

U 

■> 

Diet  r.uu.  .  ndocardil i-.   T.  1030 
to  104".     Hitral  systolic  mur- 
mur.  Septic  appe  trance.    Th< 
blood  slotted  ai  once  on  removal, 

100 

H 

16 

Osteomyelitis  of  femur, 
duration.   St  ptic  tern] 

- 

- 

- 

10a 

M 

1  I 

dural  ion.  Septic  temperature. 

suspicious 

3 

a    Leproaj  sometimes  gives  a  positiTe  reaction.     In  my  experience  ol  11 
thi  reaction  was  always  negative  in  tnaculo-anaesthetic  cases,  and   it  is  generally 
b  d  aa  being  commoner  in  the  nodalar  variety. 
h    Soleroderms   in-   been   reported  by  other  observers  .•>>  giving  s  poi 
reaction.     In  four  of  my  eases  it  was  negative. 

This  patienl   had  had  an  injection  "f  vaocinc  -ix  hours  before  blood  was 

taken.     I  do  nol  think  this  is  of  moment,  but  put  it  on  r rd.      Th<  Committei 

..ill    attention    to   thi  n  this   case  a  positive    result   w:ih  obtained   in 

Dr.  Brownin  hester  Row,  and  bj   Dr.  Donald    see  Table  XIV), 

who  tested  the  same  sampli  ol  n  rum  ■    did  Dr.  Mcintosh.     1 '  '1    Harrison  informs 

the  Committee  that  the  reaction  obtained  in  his  laboratory   was  confiri I  i  1  ■  the 

econd  tubi       \  furthei    nunpli  of  this  blood,  obtained  bj  Di    atolntosh  at  a  later 
date,  ••ti  being  tested  gave  a  i«>siiiv  reaction  in  lii-  hands  also.    On  sen 
1  ridenoe  it  would  appear  therefore  thai  tin-*  case  wai  one  ol  lat<  nl  sypl 
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Table  XIII.    Summary  of  Results. 


i  mm  ■    f  syphilis  —  49 
Dr.  Broicning 


Suspicion* 

'■ 

No  ]•  turn 


4!    3  wait;  45 


Dr.  ifclnt.th 

44  (1  incomplete) 


49 
B.     Tr<  1  philis  —  22 

Dr.  Bi 
1     itive 
Suspicious  4 

N.L'«liVi-  13 

No  1.  turn  o 


Col.  Harrison 


Dr.  il'Intosh 

9    t  incomplete  I 


■  nt  for  ■  diagnosis  '  —  3 

Dr.  Broicninj         Co'. 

P   sit, v.-                          o  o 

Suspicions              o  1 

2  2 
No  return                1  o 

3  3 
Cases  with  no  clinical  evidence  of  Bj-philis  —  30 

Dr.  Bt'  .  Harrison 


Nt  gative 
N  ■  return 


26 


.0 


Dr.  M  : 
o 

1     ir.c-i 


The  detailed  comparison  of  the  results  returned  by  tin-  three 
observers    is   instructive.     To   inuk>-   this   perfectly   fair    I    have 

excluded  those  cases  in  which  i a  other  observer  failed  to  make 

return  failures  were  due  t"  non-receipt  or  breakage  of 

specimens,  or  some  doubt  us  to  proper  numbering. 

(a)  Comparison  of  Ih:  Browning  I     0  •    B  pr 

K»l  cases  were  compared. 

In  sl  cases  the  results  were  identical. 

In  in  cases  the  differences  on  the  returns  were  important : 
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Primary  anl 
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.Minor  .  1  i rf -  i 
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— 
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M 
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pared,  no  returns  having  been  made  fn 
of  these  gentlemen  in  three  c 
salts  \\.  re  identical. 
In  11  cases  the  difference  in  the  returns  was  important : 
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17 
18 
19 


Minor  variations  were  as  follow! 
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:.i 

58 
TI 
102 


\ .  ry  -  ■ 
•USD 
BUI] 
IUIJ 

—  SU8J 


Lupua 
Garbunelet 


S 
B 

'- 

lillilio 


(i  i  i  'ompa 

1 « >  1  cases  were  compared. 
90  results  were  identical. 

In  qo  Byphilitic  cases  were  tli>-  diffen  as,  the   only 

marked  variation  ««>  in  the  following  non-syphilitic  case.1 


Minor  variations  were  as  follows: 
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51 

71 
1" 
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1.  rttarj  • 

■ 
I 


47 


^  ."..  Conclv 

(1)  The  techniques  of  Colonel  Harrison  and  Dr.  Mcintosh 
remarkably  close  results,  the  only  important  divergence  being  in  a 
i  carbuncles  (clinically  non-syphilitic)  which  Colonel  Harrison 
returned  as  +  +  and  Dr.  Mcintosh  as  negative.     Dr.  Browning 
returned  the  same  case  as  + . 

In  three  Byphilitic  cases  (all  treated)  Dr.  Mcintosh's  technique 
appeared  more  -■  nsitive  than  that  of  '  olonel  Han  i 


//". , 

Heli  1 

• 

± 

+ 

Tertiary  treated 

,.      18 

— 

+  incomplete 

Tertiary  treated 

..       10 

— 

—  trace 

Primary  untreated 

while  in  three  other  Byphilitic  cases  (all  treated)  Colonel  Harrison's 
reaction  buj  ater  sensibility  than  that  of  1  >i\  Mcintosh  : 

■        :,  1  +  — 

.".^  ±  — 

.,       M  +  — 

Colonel  Harrison's  results  also  showed  a  +  reaction  in  i7li  a  case 
cleroderma    (Mcintosh  —  trace,    Browning  —  >.    and   a  +  in 
(102)  a  case  of  osteomyelitis  with  fever  (Mcintosh  -  (suspicious), 
rung  — ). 

(2)  Dr.  Browning's  results  compared  with  the  other  two 
observers  an-  not  bo  close  and  differ  from  the  clinical  diagnosis 
in  Beveral  instant 
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marked  with  *  are  important  clinically,  and  five  >>f  th< 
ii^'lit  occurred  in  one  hatch  of  specimens,  the  blood  being 
February  7, 1918.'    The  other  differen©  _    .  Nos.10 

and  16  (primary  untreated)  were  retorned  'suspiciooa'  and  'very 
suspicious'  when  Colonel  Harrison  ^ra\.-  negative  reports,  and 
Dr.  Mcintosh  returned  them  respectively  as  *  negative  trace1  and 
•  poeitix  e  ini 

(8)  It  would  be  an  advantage,  if  a  standardised  techniqm 
introduced,  to  insist  on  a  standard  system  of  returns,  which  for 
the  purposes  of  the  general  practitioner  should,  I  think.  l«-  a- 
simple  as  |  I  i"  b  qualitative  rather  than  a  quantitative 

sense.  The  practitioner  wants  to  know,  (a)  if  untreated,  whether 
his  patient  is  syphilitic  or  not,  Le.  whether  anti-syphilitic  treatment 
is  or  is  not  required;  (b)  in  a  treated  case,  whether  he  is  t.>  continue 
treatment.  Quantitative  reports  would,  of  course,  be  of  value  in 
the  venereal  clinics,  especially  for  the  comparison  of  the  methods 
of  treatment. 

Dr.  Browning  desires  it  t..  I*-  known  that  Dr.  K   I.   rtennaway 
was  ass  iciated  with   him   in   the   observations   recorded    in   this 
rch. 

I  should  lik'-  tu  acknowledge  my  indebtedness  t-  my  clinical 

nit.  Dr.  Vilvaii'hv.  who  has  given  me  valuable  help  in  taking 

the  specimens  of  blood,  and  in  the  notes  of  the  cases  and  to  ni_\ 

colleagues  at  the  London  Hospital  for  placing  at  my  disposal  ten 

medical  and  surgical  cases. 

'  Tl  ■  'Link  it  l.ur  t..   Dr.  B 

ralne  of  In-  method  ibonld  do)  i  ■ 

probable  thai  exlited  In  in-  teohnlqm  .lay.  f..r  the 

substantially  o  ilnoiding  with  thou 

Fun li.  r,  in  u  recall  -  nl  tn  bj  : 

and  to  tho*  • 
result   wai  negatire,  end  n  \1  »n.i 

following   summaries      The   Ootnn 

inetei the  wrong  return  m  due  to  e  timple  oleriael  err 

pert.     They  would  draw  etteatlon  to  tin-  example  of  the  n 
•:  Ibute  i"  the  apparent  nm 
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IV.    CONCLUSIONS   OF  THE   COMMITTEE 

The  I  Jommittee  have  thought  it  right)  in  presenting  Dr.  Seqm 
report,  t"  publish  the  original  returns  Bent  in  by 
they  Btood.    Where  errors  were  snbeeqaently  discovered,  they  have 
indicated   in  Foot-notes,  and  it   is  noteworthy  thai  if  account 
be  (akin  of  these  the  evidence  a-,  to  the  accuracy  of  the  teal  itself 
is  strengthened.     In  other  words,   Dr.  Seqneira'e  summaries 
aggerate  the  margin  of  mistakes  actually  committed  in  the  testing. 

Upon  tin-  Btndy  of  all  the  observations  presented  in  this  Report, 
the  Committee  consider  thai  in  the  hands  of  those  whose  previous 
record  entitles  them  t"  be  considered  as  experts,  the  percentaj 
positive  Wassermann  reactions  in  active  syphilis  is  so  high  that  the 
test  may,  for  all  practical  purposes,  be  la  keel  upon  as  specific.  It 
must  not  be  Forgotten  that  the  performance  01  the  Wassermann 
test  involves  one  of  the  most  complicated  methods  that  have  been 
applied  t"  diagnosis  in  medicine,  a  Fact  which  lias  already  been 
emphasized  by  the  Committee  in  their  Former  report  upon  its 
technique.  Practised  as  it  has  been  by  all  sorts  ..f  laboratory 
workers,  it  was  only  t"  be  anticipated  that  in  some  instances  at 
least   i  >    Fallacious  results  Bhould  have  been  obtained. 

Such  Failures  have  in  certain  quarters  led  t>>  a  scepticism  with 
regard  t"  the  results,  or  Bven  t"  the  value  of  the  method  itself. 
Much  "I  the  criticism  ami  scepticism,  however,  has  been  based  on 
mere  statement,  and  a  searching  inquiry  into  the  literature  of  tin- 
last  eight  years  reveals,  in  the  opinion  of  the  Committee,  really 
verj  little  that  can  be  classed  as  proved  inaccuracy.  Thei 
indeed,  a  much  greater  volume  of  published  evidence  in  favour  of 
the  WaBsermann  test . 

It  cannot  be  expected  that  this,  or  indeed  any  similar  biological 
test.  Bhould  invariably  reveal  the  presence  of  Bome  particular  di 
The  diagnostic  value  of  any  such  test  may  be  impaired  either  by 
the  imperfection  <>f  the  test  itself,  or  by  some  failure  in  its  perform 
ance,  or  by  idiosyncrasy   ■■!  the  patient    whereby  he  may  Fail  t" 

i.  act  characteristically. 

'lie-  Committee  had  tins,-  points  in  mind  when  they  undertook 
the  Fresh  investigation  which  has  been  given  above.  While  the 
Dumber  of  cases  in  this  i1-  small  compared  with  that  in  seme  of  the 
published  soriea  referred  to, the  Committee  can  claim  that  the  work 
has  been  done  as  carefully  and  as  objectively  as  possible  by  all 

mill,  ami  it  is  now  recorded  with  a  wealth  of  detail  which 
has  not  been  provided  in  any  similar  publication.    From  the  n 
given  here  it   is  believed  that   anj   intelligent   reader  will  he  aide 
t"  Form  Ins  own  opinion  of  tic   clinical  value  of  the  Waaaennann 

■  'ii. 
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I  \  I  R0D1  CTION. 

The  history  of  the  present  inquiry  is  as  follows.  Towards 
the  end  <>t'  1917  we  learned  thai  the  death-rate  from  Tuberculosis, 
which,  prior  i"  the  war,  bad  been  declining,  was  do  longer  tending 
to  fall.  We  of  course  recognized  that  changes  in  1 1 1 « -  male  death- 
rate  shown  by  civilian  records  could  oot,  "\\  in^  to  the  selection  for 
military  duties  of  able-bodied  men,  be  regarded  as  of  much  impor- 
tance or  at  all  warrant  the  inference  thai  tuberculous  die 
as  a  whole  had  become  more  prevalent  Equally  cogent  objections 
could  oot,  however,  be  urged  against  the  data  relative  to  women, 
which  showed  a  small  but  appreciable  increase.    The  war  has  led 

to  the  industrial  employment  of  women  n| a  scale  oever  hitherto 

mplated,  and  it  is  arguable  that  these  Dew  conditions  i  >t'  life  are 
resi Bible  for  increased  incidence  "i  tuberculosis  upon  the  female 

This  suggestion  is  t"  be  found  in  Dr.  Stevenson's  official  review 
of  the  Vital  Statistics  of  England  and  Wales  in  1916.  Se  points 
out  that  the  rise  of  mortality  does  not  affect  women  of  over  15     He 

a  •-' 


then  remarks  that  "many  thousands  of  women  are  now  For  the  tii-st 
time  subjected  t"  the  workshop  conditions  which  have  probably 
tended  bo  much  t.>  maintain  the  mortality  of  males  at   working 

i  recent  years.      Young  women  of  the  most  susceptibli 
have   thus   been    subjected    to    risks   «'f   infection   as   well 

jitil lary  disease  predisposing  t"  tubercle  which  they  would  have 

escaped  in  following  their  normal  occupations;  and  1 « »t ti  from  this 
cause  and  from  the  effect  "f  workshop  conditions  on  women  already 
infected  a  number  of  women  have  probably  •  1  i  *  - « i  who  would  have 
survived   under   peace   conditions."'      It    is   naturally   impos 
tu  put  this  suggestion  to  a  rigid  test    but  we  ha  irther 

evidence  which  is  in  favour  oi  its  accuracy. 

\  -  English  rates  of  occupational  mortality  among  women  are 
availablejbut  the  German  [mperial  Stal  rtment  published, 

in  1910,1  an  analysis  of  the  Leipzig  experience  relatn  <•  i"  the  | 

1901.  These  data  are  exiguous  enough  in  comparison  with 
national  records,  bul  they  cover  288,131  year-.  ..t'  life  (women)  with 
1  B30  deaths.      It  was  found  that  the  d  for  males  in  the 

various  occupations  were  closely  correlated  with  the  known  death- 
rates  of  the  Bame  occupations  in  England,  hence  it  seemed  likrly 
that   the  rates  for  women  were  not  wholly  inapplicable  to  the 

our  count  rywi  imen  following  similar upationa 

The  occupational  'li~-iril.uii.in  of  the  female  population  as 
estimated  by  the  Board  of  Trade  for  July  1914  and  January  1917 
is  shown  in  Table  1.  Assuming  that  the  Leipzig  rates  are  applic- 
ableto  these  groups,  we  should  anticipate  6,124  .Laths  from  tuber- 
culosis in  the  1914  and  7,691  in  the  1916  (or,  strictly,  January  1917) 
population.  To  reach  the  gross  deaths  we  must  aasumi 
tor  the  large  balance  of  women  not  industrially  employed  The 
lowest  "t'  the  occupational  rates,  viz.  990  per  million,  has  been 
adopted,  the  reason  being  that  although  the  rate  for  doi 
servanl  0  per  million)  is  even  lower,  the  group  hi  n 

involved  includes  many  women,  Buch  as  the  wives  <>\  ill-paid 
operatives  and  general   labourers,  whose  mortality  experience  maj 

be  less  favourable      In  this  way  reaches  an  expi 

Baths.    The  actually  recorded  deaths  wei  i  that 

the  Leipzig  rates  ji  j  •  j  •!  i « -<  1  t"  1 1 stimated  population  in  group 

us  a  figure  only  differing  from  the  truth  by  1-1  percent.  With 
these  rates  applied  t"  the  population  as  distributed  in  January 
1917,  we  should  i  ths  in  1916;  the  actual  figtm 

24,181        Here  tl  0*7  percent    in  defect       The  compute' 1 

totak  I      per  million  of  1  177  and  1.921,  while  tin   H 

General 'a  computations  provide  1,164  and   1,234  per  million.     The 

on    the    Leipzig   Imxin   would    lead  t"  an    increai 
l    per   cent,  in   the   death-rate    from    tuberculosis    between    1914 
.•ui'l  1916;  actually  there  has  been  an  increase  of  about  6 per  cent 

When  it  is  remembered  that  not  a  !•■»  "I  the  ui upied  balance 

may   really  havi  n  industrial   \\>'tk    although  not 

under  conditions  which  led  t"  their   inclusion    in  the    Board   ol 

p.  liv. 
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Trade's  statistics,  the  concordance  between  the  mortality  calculated 
ii]inii  the  basis  ol  the  Leipzig  rates  and  that  actually  experienced  is 
sufficiently  close  to  lend  support  to  Dr.  Stevenson's  suggestion  thai 
a  principal  factor  is  industrial  reorganization. 

Accepting  then,  as  a  working  hypothesis,  the  view  that  the 
increased  incidence  of  fatal  tuberculosis  upon  women  is  a  result  of 
industrialization,  it  follows  that  a  detailed  investigation  >>t  the 
mediate  factors  is  an  appropriate  task  for  the  Medical  Research 
Subsection  of  the  Ministry  of  Munitions.  This  report  describes  the 
work  bo  far  accomplish  d 

The  inquiry  has  been  participated  in  by  the  following  members 
of  the  Subsection.  Capt  Greenwood  and  Misses  Thompson  and 
Wo  "I-  have  carried  out  the  statistical  analysis.  Dr.  Tebb  has  had 
charge  of  field  inquiries  and  nest  of  the  experimental  work, 
periments  at  the  head-quarters  laboratory  of  the  Subsection 
Cant.  Greenwood  and  l>r.  Tebb  have  co-operated. 

Valuable  assistance  and   advice  have   been    received    from  the 
Director  of  the  Welfare  and  Bealth  Section,  Dr   E  L.  Collis,  while 
special  thanks  arc   owing  to    Dr.  Leonard    Bill,  F.R.S.,  who 
kindly  permitted  both  Dr.  Tebb  and  Capt.  Greenwood  t..  profit  by 
his  personal  instruction  in  the  experimental  methods  utilized. 

The  report  is  'li\  ided  into  the  following  parts  : 

Part  1  deals  with  Occupati  mal  Tuberculosis  as  revealed  by  the 

tics  of  Male  Operatives,  the  principal  data  utilized  being  from 

the   Regi  trar-Qeneral's  decennial  supplements  including  the  un- 

published  data  for  1910  12,  for  the  use  of  which  we  are  indebted 

to  the  i tesy  of  Dr.  Stevenson.    In  this  part  an  attempt  has  been 

made  to  deal  «  ith  the  factor  of  selection 

Part    II    is   c «rned    with    the    occupational    morbidity    and 

mortality  of  women.  Owing  to  lack  of  trustworthy  data  this 
sect i( 'ii  is  in© implete. 

Part  111  examines  the  regional  distribution  of  mortality  in 
England  and  Wales  during  1**1 1  - 

Part    IV    examinee    the    war-time    si  I   England    and 

Part   V  is  a  general  account  by  Dr.  Tebb  of  factory  c liii"n*. 

as  observed  in  Birmingham  in  1917. 


Part  I.    Occupational  Mortality    imoku  Males. 

It   i-  lei   proposed  to  discuss  the  general  ili\'i_  either 

mortality  or  morbidity  which  differentiate  class  from  class  except  in 
v..  far  as  they  are  connected  with  variations  "t  th>-  incidence 
of  tuberculosis  nj lifferenl  occupations 

In  certain  instances  tl bjective  explanatu i  such  variations 

has  hern  definitely  ascertained.  Examples  are  afforded  by  the 
prevalence  of   maladies  directly  due   t<>   the   absorption   of  lead 

ami  by  the  inciden t'  |>uli ary  iH«a«j«  upon  the  practitioners  of 

certain  crafts  which  lead  t"   the   inspiration  '•!'  Bpecial   for 
mineral  dust     The  former  instance  is  a  commonplai fm 


industrial  Literature,  while  the  latter  ia  the  subject  of  a  recent  u 
graph  b     I..  I.  I  Sollis,1  win.  baa  proved  it  to  be  doe  to  the  action  ol 
silica  particles  and  to  be  characterised  by  an  age  incidence  unlike 
that  observed  in  other  occupational  groups  <>r  in  the  populate 
a  whole 

ing  "lit  these  special  and  well-defined  groups,  we  '-till  ol  - 
wide  variations  "t'   mortality  in   general,  and  phthisis  mortality 
in  particular,  amongst  the  occupational  groups,     For  instance,  the 
death-rate  at  agi  an  1900  2)  From  phthisic 

employed  in  agriculture  was  1*10  per  1,000  living,  of  fishermen  1-  in. 
of  shipbuilders  L-58,  and  of  shoemakers  3-27.  W<  havt  toaccounl 
for  these  ^r>-;it  differeni 

Broadly   Bpeaking,  we   may  enumerate   the   following  possible 
factors 

Sim-.-  the  type  ol  physique  which  would 
suffice  for  work  in  a  boot  factory  would  be  inadequate  t"  the  t  a-k 
of  a  shipwright,  we  musl  expect  to  find  stronger  and  moi 
men  in  shipyards  than  in  boot  factories.  Consequently  we  should 
find  the  death-rate  of  shoemakers  higher  than  that 
of  shipbuilders  even  it'  their  occupations  in  bhemselvi  a  «•  re  i  qually 
hygienic 

Industrial  Status.     Under  tlii-  heading  we  ha>  1  the 

it  occupations  making  equal  demands  upon  the  physique 
(and,  perhaps,  mental  powers)  are  not  equally  well  remunerated. 
Professional  football  players  and  ploughmen,  among  the  open-air 
occupations,  commercial  clerks  and  higher  division  civil  servants, 
among  sedentary  workers,  are  illustrations  Since  the  higher 
the  remuneration  of  the  employed  person  the  greater  Ms  oppor- 
tunities of  securing  an  hygienic  home  environment,  it  follows  that 
-tains  must  powerfully  bias  the  mortality  or  morbidity  rate  of  any 

supation. 

E  This  last  cause  group  i- 

the  one  we  specially  desire  to  unmask.     The  first  group  is  hardly 
at  all.  the  Becond  but  partially  .  \\  bile  the  third  would  be  \ 
amenable  to  administrative  control  if  only  we  knew  in  what  direction 
Bach  control  should  be  exercised. 

To  attempt  to  isolate  the  effects  due  to  each  of  these  three  i 
groups  of  causes  upon  mortality   or  morbidity  as  ■  whole  is  an 
undertaking  which  might  daunt  any  inquirer.    The  task  « 
set,  although  sufficiently  formidable,  is  perhaps  leas  unpromising. 
We  propose  to  study  not  mortality  as  a  whole  but  that  traction  ol 

it   attributable   t«i    one   diseas dy,   via.    to   tuberculosis     This 

limitation   suggests  a  plan    which  should  it"  successful   diminish 
the  influence  of  the  first  and  second  cause  groups,  which  do  not 
within   our   proposed  scope.     The   plan   depends  upou   the 
assumption  that  the  death-rate  From  all  causes  ■ 
might  be  a  proper  measure  1  ••« ■  1 1 1  of  industrial  selection  and  Btatua. 

i  i  .  r.'i.".. 

'  Tii  thai  tin*  I 

II  lUimi  timl  il 

.  1    nd   i  . 
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We  know  that,  in  the  mass,  the  robust  die  at  a  lower  rate 
than  the  weaklings,  that  also  the  rich  die  at  a  less  rate  than  the 
poor.  In  statistical  language,  the  function  which  measures  physique 
and  the  function  which  measures  Btatue  are  cadi  correlated  with 
the  death-rate  from  all  causes.  If  then  we  exclude  the  death-rate 
due  to  tubercle,  the  residue  w  ill  --till  be  Borne  measure  of  status  phu 
physique  unless  tuberculosis  is  the  only  disease  which  Becures  more 
victims  among  the  poor  or  weak  than  among  the  wealthy  or  robust. 
Regarding  then  the  death-rate  from  other  causes  as  a  measure, 
we  shall  expect  to  find  correlation  between  it  and  the  rate  from 
tuberculosis  and  can  construct  n  regression  equation  to  predict  Hit 
tuberculosis  rate,  having  been  given  the  rate  from  other  causes. 
Should  we  find  that  in  any  particular  occupation  the  tuberculosis 
rate  actually  observed  is  much  in  excess  or  defect  of  that  predicted 
from  the  non-tuberculous  death-rate,  we  inter  that  the  occupation 
in  question  may  afford  special  opportunities  for  acquiring  or  offer 
speciul  barriers  against  the  development  of  the  disease  over  and 
above  the  general  factors.    This  reasoning  must  be  criticized  with 

severity  before  we  accept  it.     We   will  take  lirst  a  purely  analytical 

objection,     should  the  regression  of  the  tuberculosis  death-rate  u] 

the  non-tuberculosis  death-rate  be  uon-linear,  in  other  words  should 
the  relation  of  the  two  not  be  satisfactorily  represented  by  a  first 
degree  equation,  the  latter  cannot  be  expected  to  afford  a  good  basis 
of  prediction,  and  the  consequent  discrepancies  between  prediction 
and  observation  will  be  of  small  practical  importance.  This 
criticism  can  be  met.  We  took  for  testing,  the  standardized  rates 
for  tuberculosis  in  the  occupations  stn,li.-,|  (these  are  listed  in 
Table  2)  as  Bhown  in  the  returns  for  1890  2,  1900  02,  1910  12,  pro- 
viding 178  observations  for  the  two  death-rates.  For  this  Bet 
the  correlation  coefficient  (r)  was  0-656  and  the  con-elation  ratio 

0-692,  which  tested  in  th dinary  way  shows  no  sensible  departure 

from  linearity.  Hence  we  are  to  infer  that  the  simple  regression 
.'|uation  is  probably  a  suitable  basis  of  prediction. 

The  next  question  is  whether  the  death-rate  from  other  < 
than  tuberculosis  is  a  suitable  measure  of   the  combined  action 
of   physique  and   status  as  apart    from    industrial    environment. 
We  think  that  it  cannot  be  disputed  that  the  non-tuberculous  death- 
is   highly   correlated    with   the   sum   of   these   factors,    i-   some 

i I    their  combined   working,  but   it   is  certainly  not    true 

that  tuberculosis  is  the  only  .lis, .as.-  that  is  affected  by  the  fac- 
tor!  environment    itself.     Evidently   a   great    sunn t   error  would 

be  present  if  we  included  in  our  Burvey  any  occupations,  such  as 
pottery  work  or  painting,  liable  to  Bpecial  industrial  risk  of  non- 
tuberculous  disease,  and  these  have  been  carefully  omitted.  i)u 
the  '■ime  account  we  have  omitted  all  occupations  having  a 
.similarly  direct  occupational  risk  of  phthisis  (such  as  Silica- 
working).  These  omissions  simplify  the  problem,  but  the  objection 
subsists  that  the  non-tuberculous  death-rate  is  not  only  a  function 

of  the  physique  and  status  but  is  in  part  a  function  of  the  im- 
mediate factory  environment;  there  is  the  further  objection  that  the 
phthisis  death-rate  may  be  mart  closely  correlated  with  physique 
and  statu-,  than  is  tic-  death-rate  from  oth<  Hence  we 


must  conclude  that  the  sorting  out  o£  occupations  by  the  pn 
method  can  '1"  do  more  than  indicate  the  occupations  peculiarly 
liable  to  phthisis  ly  immune  from  it,  and  does  u  I 

u  « ]'l>-t<-  BtatisticaJ  account  of  the  matter,     [nasmuch,  ho? 

pay  attention  to  and  allow  for  the  mortality  due  t" 
other  causes,  it  is  at  least  a  step  in  the  ii^rlit  direction. 

A    more  subtle  criticism  i-<  the   following      Infection  pre* 
death,  sometimes  nterval.     It'  the  sufferers  from  phthisis 

are  eliminated  from  industry  at  an  earlier  than 

those  affected  by  Borne  other  malady,  the  correlation 
rates  does  n<'t  exhibit    the  full   stringency  «'f  the  relation.      Wi 

have  ividenco  in  favour  of  or  against  thi>  hypothesis,  beyond 

what   is  afforded  by  an  analysis  of  t }  i « -  data  in  age  groups,  i 
quently  we  can  merely  note  it  and  import  some  additional  r 
into  tin'  arguments  based  upon  our  results.      We  believe,  ho\ 
that  popular  fear  of  working  in  association  with  phthisical  subjects 
recent  a  phenomenon,  and  even  now   bo  local  in  its  influence, 
that  we  have  no  warrant  for  putting  much  practical  weight  upon 
the  objection.     We  must   however,  record  the  opinion  shared  by  us 
with  all  other  statisticians  that  industrial  mortality  rates  art  verj 
insecure  foundations  for  elaborate  arguments.     We  are  nol 
alluding  to  the  question  of  so-called  Bpurious  correlation  in  i 
which  is  not  in  our  judgment  of  importance  in  the  present  applica- 
tion;   we   are    thinking   of    the    much    more    serious   difficulties 
associated  with  (a)  ambiguities  of  classification  by  occupational 
groups,  (b)  the  real  numerical  strengths  of  tin-  populations  at  risks 
and  the  consequent    weight  assignable  t"  particular  death  i 
Neither  of  these  serious  difficulties  ••■m  !><•  adequately  appi 
w  ith  the  help  of  the  information  published  or  others  i-<-  obtainable. 

\\ .-  shall  new  review  the  results  due  to  the  employnii 
our  method.  The  data  first  t"  be  examined  are  those  for  b<  indard- 
ized  death-rates  (all  ages)  We  have  used  the  Registrar-General's 
decennial  figures  for  1890  2  1900  02,  L910  12,  and  the  special 
report  of  the  Central  Bureau  of  Statistics  in  the  Hague  ""  the 
Netherlands  experience  1908  ll.1  The  first  two  and  the  fourth  of 
these  collection  of  data  refer  t"  pulmonary  tuberculosis;  the  MS. 
return  t"i  1910  12  kindly  supplied  by  Dr.  Stevenson  relates  t.. 
Tuberculosis  in  general  but,  owing  t"  the  age  limits,  will  mainly 

comprist  deaths  from  puln ary  tuberculosis.   Tables  2    I  show  the 

occupations  studied  and  the  various  statistical  constants  and  i 
li.nis.  In  Table  I  we  give  the  results  of  our  method  of  elimination, 
rains  I  .•!  group  means  that  thai  u  i>  -u  |  >  experienced  an  amount 
■  ■I'  pulmonary  tuberculosis  25  per  cent  or  more  in  excess  of  the 
figure  predicted  from  its  death-rate  for  other  causes.  -  means 
similarly  thai  it--  death-rate  from  tuberculosis  was  in  defect  ol  the 
prediction  to  the  extent  of  25  per  cent,  or  mo 

Wt    n  ■■    thai   there  are  >  iL_rlit  groups  having  an  excess  at  each 
decennial  group  of  the  English  statistics,  while  four  of  thee 

■ 
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also  in  excess  in  the  Dutch  data.  The  four  occupations  which  tlm- 
receive  the  highest  possible  number  of  bad  marks  are  Bookbinders, 
Printers,  Tailors,  and  Cabinet  makers,  Hatters,  Hosiery-ma 
Shoemakers,  Hairdresser*  receive  3  bad  marks  in  the  English 
records,  but  Hairdressers  are  actually  below  the  expected  figure  in  the 
Dutch  experience.  Woodturners  and  Coopers  have  had  excess  of 
phthisis  in  the  last  two  English  decennia  and  in  Dutch  experience. 
At  the  other  end  of  the  seal,-  we  have  six  occupational  groups 
show-in-  'J.")  per  cent.,  or  greater,  reduction  on  the  predicted  value, 
viz.  Farmers,  Fishermen,  Maltsters,  Chemical  Manufacturers, 
Plate-layers,  Brick  and  Tile-maki 

Tables  5  and  6  are  concerned  with  the  application  of  tin- 
method  to  certain  age  groups  in  the  different  occupations.  These 
special  groups  were  chosen  on  account  of  the  researches  made  by 
Brownlee.1  Brownlee  was  led  by  the  statistical  investigation  of 
the  regional  data  for  phthisis  mortality  provided  in  the  decennial 
supplements  of  the  Registrar-*  leneral  to  infer  thai  epidemiological^ 
phthisis  is  a  threefold  disease.  One  type  specially  causes  'hath 
among  the  young,  a  second  leads  to  death  in  middle  life,  the  mode 
occurring  about  the  age  of  17  years,  while  a  third  type  affects 
persons  in  old  age.  Brownlee  also  concluded  that  the  second  type 
was  much  more  sensitive  to  environment  than  th"  first  and  third, 
which  might  perhaps  be  each  due  t<>  the  same  strain  of  organism. 
If  we  accept  this  hypothesis  provisionally  it  wonld  follow  that  an 
ive  mortality  in  the  age  group  '■'''>  \~>  is  of  more  significance 
from  the  environmental  point  of  view   than  at  an  earlier  or  later 

age.     <  >l'    our    four    black-list  I    iupations,    Bookbinders    and 

Printers  Rhow  excess  at  each  of  the  three  age  groups  used.  Tailors 
have  no  •  .-■  -  between  55  and  65.  Cabinet-makers  are  only 
85  l").  From  these  results  we  Beem  entitled  to 
infer  that  the  factory  conditions  of  Printers,  Bookbinders,  and 
Tailors  are  specially  unfavourable,  because,  although  they  have 
suffered  an  excessive  mortality  in  the  young  up  and  are 

therefore  to  that  extent  select,  the  toll  is  still  abnormal  at 
35    1-5    ( lahinet-makers,  on  tl ther  hand,  not  having  been  weeded 

■  ait  t'>  the  Bams  extent  in  earlier  life  might  experience  an  excessive 
middle-age  mortality  although  the  environmental  conditions  were 
normal.  It  must  however,  be  frankly  recognized  that  this  argu- 
ment is  precarious.  •Thus,-  at  ages  •'!•">   l~>  are  not   the  Burvivors 

I  25,  but  contemporaneously  existing  operatives.    Tomeet 

riticism  we  might  deal  with  the  ages  of  an  earlier  decennial 

supplement     But  owing  to  late  entrance  to  a  trade  this  expedient 

i^  doI  entirely  satisfactory.     We  have,  however,  made  an  attempt 

m  this  direction.     The  death-rate  fr phthisis  in  the  age  group 

for  the  occupations  was  brought  into  relation  with  i"i  the 
death-rate  from  all  other  cans.-,  except  accidents  and  Buicidi 

the  same  age  group  (d nnial  supplement  1900  2),  and  with  (/<>  the 

death-rate  from  all  causes  for  the  age  group  25  35  in  the  decennial 
return  for  1800  2.     The  regression  equation  connecting  the  phthisis 

■  hath  rate  with  the  two  other  variables  was  then  calculated. 
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. ' i « j 1 1 -   used  viz.  numbers    1<>:j  and   l*H   had    I 

omitted   aa   they   were  not  scheduled  in  the  previous  decenniuin. 
'I'h>-  resulting  equation  (Table  7)  was  not  Found  t"  give  predictions 
materially    different    from    those    based    upon    contemporai 
mortality  alone.     As   remarked   above    the  death-rate  ten 
earlier  in  an  occupation  among  employees  tl 

a  satisfactory  measure  of  the  mortality  experienced  by  the  group 
of  persons  from  whom  the  operatives  ag  inium 

are  derived,  because   ol    changing  occupati 
measure  of  their  conditions  (the  correlation  between  mortality  at 

15     .">  in  the  decennium  1880  90  and  that  at  ajjes  35    15  in  the 
following  decennium  is  high),  and  since  its  use  hardly  bett< 
regression  equation  as  a  means  of  prediction   we  seem  entitled  t.> 
infer  thai  there  really  is  a  Is  itional-environtnental 

in  the  causation  of  phthisis.     It  would,  of  course   be  practicable  n^ 
a   mere   matter  of  arithmetic  t"  extend  this  method,  taking:  into 
consideration  yet  other  variables.     But  the  material  objections  t" 
which  we  have  above  alluded  deprive  any  Buch  extension 
much  of  it^  apparent  interest  as  to  leave  behind  hardly  sufl 
to  repay  the  labour  of  calculation. 

The   conclusion    t"   be  drawn  from   the  analysis  i^.   we  think. 
that  in  certain  occupations  "    industrial  risk 

mI'  phtliisK  the  incidence  "t  this  --till  {•«,  heavy  t<>  he 

explained  as  a  by-product  of  inferior  physique  independent  "f  the 

-  v  em  ironment  itself. 

II.    Industrial  Morbidity  ani>  Mhiumhv  oi   Women 

The  statistical   data  relative   to  industrially  employed   women 
which  have  been  published  are  meagre  in  the  extreme.     This  i-.  in 

part    due  to  the  fact   that  the  employ at    of   women   in   some 

industries   is  a  phenomenon  of  recent   times.     A  more  important 
factor  is  the  limited  length  of  the  average  industrial  life  <>f  women 
consequenl    upon   the    fact    that    in  any   country   a    consid 
majority  of  the  female  inhabitants  marry  and  tbereaft 
figure  as  industrially  employed   persons.     For   these,  and   other 
reasons   which   we   need    not    detail,   the    English   official   --t :it i^ 
ticiuns     who   have   provided  us   with   by  far  the  best    industrial 
mortality  records  for  men     have  not   been  able  t"  deal  with  the 
statistics  of  females  on  similar  lines,  and  such  information  aa  we 
have  is  derived  from  continental  Bourcea    Tables  9  12  Rumi 
data  collected  by  Prinzing1  and  Koelsch,1  while  Table  v 
constructed  from  the  information  contained  in  the  Leipzig  Kran 
kenkasse  report  of  which  use  was  made  above      This  last   table  is 
the  in'  -^t  extensive,  but,  in  comparison  w  ii  li  a  national  record  it  is 
obviously  imperfect      From  our  present   point  of  view    the  heavy 
incidence  of  tuberculosis  upon  tol  ry  hands,  embroiderers 

metal  workers,  and  bookbinders  is  of  interest      It   will  be  noted 
that  the  Austrian  figures  (tl  ith  not  morbidity 

put  the  tobacco  workers  in  an  unfavourable  li^lit. 

nit,  1006, 

h .  loli  « ■  I  i   Itunii  U  1912, 
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The   occupational   classification   imposed    by   the    sources    and 

nature  of  the  material  is  so  different  from  that  used  in  Part  I  that 

comparisons  are  difficult  to  make.     Our  black-listed   occupations 

for  males  were  bootmaking,  printing,  tailoring,  and  cabinet-making. 

as  tailores  cerned  their  morbidity  rom  tuberculosis 

is  not  '"it  in  c parison  with  their  sickness  from  all 

it  is  somewhat  higher  than  might  have  been  anticip 
In  other  words,  their  experience  is  qualitatively  similar  to  to 
males.  I. ut  quantitatively  much  more  favourable.  Neither  cabinet- 
makers nor  printers  as  a  whole  can  be  compared  with  any  of  the 
female  occupational  groups.  The  boot  and  Bhoe  factory  hands  are 
a  small  group  in  the  Leipzig  records ;  they  contrast  sharply  with 
the  males,  for  their  tubercle  morbidity  is  definitely  below  the 
average  and  to  about  the  same  extent  as  their  morbidity  from  all 
causes.  This  is  no!  an  important  Leipzig  industry.  At  all  ages 
11,641  years  of  male  life  with  120  cases  of  tubercle  and  L977  years 
«.l'  female  life  with  11  cases  are  recorded. 

Evidently  it  would  !"■  rash  to  draw  conclusions  from  such 
small  numbers.  It  is  also  clear  that  comparisons  an-  dangerous 
owing  t<<  the  troublesome  difficulty  of  selection,  which  dogs  our 
str],s  throughout  such  inquiries.  For  instance,  tie-  superior  position 
of  women  in  tie-  shoe  industries,  if  any  superiority  were  found  on 
examining  large  collections  of  'lata,1  might  be  attributed  to  selection 
by  many  people.  ( '\\  ing  to  tie-  average  woman  being  less  muscular 
than  the  average  man,  a  trade  which  need  not  recruit  the  physical 

Hite  of  tie-  men  might  □ 1  tie-  strongest  of  the  women  if  men  and 

w< n  did  tie-  same  work.     In  other  words,  tie-  female  Bhoe  hands 

might  I"-  better  physical  specimens  of  womanhood  than  tin'  male 
hands  of  manhood.     Similarly,  th<  illy  Inferior  position  of 

women  and  their  practical  exclusion  up  to  quite  recent  times  from 
so of  tie-  most  highly  skilled  crafts,  leads  to  tie-  necessity  of  con- 
sidering a  different  scale  of  values  of  status. 

We  ate   not  in  a  position    to  determine  tie-  validity  of  these 
criticisms,  but  they  are  of  sufficient  weight  to  deprive  as  o 
right  to  .haw  definite  ©  inclusions  from  the  statistical  'lata  provided. 
The  only  other  investigation  which  could  be  carried  out  on  the 
of  these  figures  was  to  measure  to  m  between  tuber- 

aiel  various  other  diseases.  The  results  are  Bhown  in 
!•">.  It  does  not  seem  that  any  other  index  than  the  death  or 
(aa  here)  morbidity  rat.-  for  all  e.-uis.-s  other  than  tuberculosis  is 
superior  to  Bach  rate  for  the  present  inquiry.  We  had  rather  hoped 
that  tie-  correlation  of  tuberculosis  rates  with  cardiac  diseases  would 
in'  high,  because  in  valvular  disease  of  tie-  lean  over-exertion  is 
a  common  and  well-known  cause  of  death  or  incapacity.  Hence 
invalidity  or  'hath  from  this  group  of  ,lis,.^,.s  might  possibly  he 
some  measure  of  the  amount  of  muscular  exertion,  and  would,  if 
highly  correlated  with  the  tuberculosis  rate,  help  us  to  bring  the 
latter  into  relation  with  over-strain.  The  result,  however,  both  from 
these  and  other  'lata  has  not  been  sufficiently  distinct  to  \\ 

i  Committee  wbion  reported  upon  ihu  i 
■boa  Industry  In  1916. 
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Delusions,  the  correlation  being  non-significant    with 
regard  to  it-  probable  error. 

the  general  statistical  data  regarding  women  in 
industry  an  appointing  in  scope  and  we  have  thai 

bad  to  rely  almost  entirely  upon  onr  own  observations.     On  this 
.!    we  do  ti"t  here  attempt   any  general  discussion  "f  the 
subject. 

|'ai;i    III.      TiiK    REQIONAI     DlSTBIBUTIOK    01     MORTALITY 

in  England  ami  Walks  during  1911. 

I  a  Btudy  of  the  regional  mortality  of  tuberculosis  in  this 
country  it  might  possibly  bave  been  expected  that  the  notifii 
data  would  have  been  useful  In  truth  however,  they  are  almost 
valueless.  We  have  -~ ]  »•  - 1 » t  much  time  in  collating  the  returns  made 
to  the  various  medical  officers  of  health  and  published  in  their 
animal  reports  during  the  last  few  years  and  find  oura 
in  complete  accord  with  the  opinion  frequently  expressed  by  the 
medical  officers,  \i/.-  that  the  numbers  of  notified  cases  '1"  not  at 
present  give  any  real  idea  of  the  distribution  of  the  disease,  and 
1 1  nit  the  rates  are  not  even  useful  indices  of  comparison  between 
district   and  district  this  we  provide  in  Table   ll  ■ 

summary  of  the  less  eviden  ly  incomplete  returns  from  which  ii 
will  be  perceived  that  both  the  fluctuations  from  year  to  year  in 
the  ratios  of  deaths  t"  notifications  and  the  wide  rang 
variation  from  district  t"  district  are  enough  t"  deprive  the 
notifications  of  any  right  to  be  regarded  as  measures  ><(  true 
prevalence.  Whetiier  notifications  of  a  chronic  and  not  highly 
infectious  disease  Buch  as  tuberculosis  will  ever  attain  the  measure 

of  accuracy  reached  in  the  -\ ti<-  diseases   returns    which  are 

themselves,  in    the   view   "I   many  good  observers,  by   no  means 
.  Khaustive)  is  a  matter  of  doubt  ;  certainly  that  }»>it>t  l 
i  We  shall  not,  th<  liu  refer  t<i  notification 

tics  in  general  ;  some  notes  on  the  Birmingham  figures  appear 
later  on.  With  respect  to  the  problem  <>f  regional  distribution, 
Dr.  John  Brownleeol  arch  Committee  has  recently 

undertaken  a  full  analysis  which  was  passing  through  the  |" 
the  time  this  section  oi  our  report  «a-  being  drawn  up      Many  <>f 
lii-  conclusions  are  of  great  importance,  and  some  are  directlj 
vant  to  our  inquin     We  have  looked  at  the  matter  from  a  different 

and  our  results  are  to  some  extent  compl  mentary  t'i  certain 
of  his. 

It  i-  well  known  that  tuberculosis  i->  more  prevalent  in  towns 
than  in  the  country  and  we  have  no  need  t"  encumber  our  report 
by   citing    statistical   proofs  "f   the  proposition.     It   is,  however, 

ril  (••  learn  whether  the  disadvantage  "f  the  towns  in  this 
lecidedly  greater  than  with   regard   t"  mortality  from 
other  Luse  the  total  mortality  rate  ol  the  rural  di 

than  that  of  cities.     I"'1  test  the  point  we  contudered  the 
distribution   of   the    female    population   at  i  ■    and    the 

ditj  from  pulmonarj  tuberculosis  and  from  all  other  i 

ned   for   the    \  ear  l'.'l  II  en  tin- 
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mortality  from  pulmonary  tuberculosis  and  from  all  other  < 
was  then  computed  for  the  metropolitan  and  country  boroughs,  for 
the  aggregates  oi  uri.au  districts,  and  for  t 1 1 . ■  aggregates  of  rural 
is.  The  results  are  shown  in  Table  15.  It  will  be  seen  thai 
the  correlations  are  in  descending  order  of  magnitude,  passing  from 
rural  through  urban  down  to  county  ami  metropolitan  Kurou^lis. 
As  the  departure  from  linearity,  tested  by  the  correlation  ratio  is 
rather  greater  among  the  metropolitan  and  county  boroughs  than 
in  the  rural  districts,  ih<'  difference  in  stringency  of  correlation 
between  the  two  extremes  is  somewhat  exaggerated  by  a  comparison 
of  the  coctlici.iits  of  correlation  ;  it  is  however  considerable.     If  we 

now  sort  out  from  an ^  the  metropolitan  and  county  boroughs 

those  which  arc  the  Beats  of  great  industries,  we  retain  88  Buch 
centres  and  the  correlation  falls  still  further  down  to  0-33.  For  men 
of  the  the  at /solute  values  of  the  correlations  are  smaller 

hut  the  contrast  remains,  the  value  being  0-860    for   rural    districts 

and  0'  l<>.'5  for  industrial  towns. 

This  regional  Btudy  then  confirms  the  findings  of  our  industrial 
analysis,  viz.  that  some  factor  other  than  selection  by  physique  is 
important  in  leading  to  the  genesis  of  pulmonary  tuberculosis. 
We  must  note  that  the  age  grouping  used  is  not  the  one  we  should 

have   chosen    had    the    work    been   co lenced  after  a  Btudy  of 

Dr.  Hrownl.es  paper;  the  results  are  blurred  by  geographical 
mixture.  Nevertheless  in  broad  outline  the  statement  jus!  made 
-.■.ins  to  be  correct . 

We  conclude  then,  that  the  incidence  of  phthisis  upon  town 
dwellera  is  greater  than  muted  for  by  the  general  lowering 

of  health  associated  with  urban  conditions  and  is  consistent  with 
the   view  that   industrial  employment   introduces  a  special 
which    makes    for   the  development   of   tuberculosis,  an  inference 
harmonious  with  those  of  Pai  t  I. 

It  dors  not  appear  t..  us  certain  that  domestic  overcrowding 
can  In-  a  sufficient  explanation  of  the  divergences  becau 
domestic  overcrowding  is  well  known  to  be  very  gross  in  many 
rural  districts,  and  b)  the  investigations  described  in  the  ensuing 
aection  do  not  Buggest  that  domestic  overcrowding  can.  at  least 
statistically,  be  convicted  as  the  prii Bender. 

I' \ui   IV.    The  Wab-time  Statistics  is  England 

\  N I i     \V \ II  - 

The  data  for  rendering  a  statistical  ai ant  of  tuberculosis  in 

war-time  are  generally  meagre.     In  the  first  place  we 

fine  our  attention  t.i  tin-  female  sex  :  the  calling  to  the  colon 

_••  proportion  of  able-bodied  male-,  has  altogether  deprived  the 
civilian    rates  of  mortality  of  any  important  significance  in  this 

matter,  those  males  still  within  the  scoj fl  ir-General's 

i  physical  selection,  or  rather  rejection,  of  males  as 
a  whole.     In  the  aeoond  place,  when  dealing  with  both  males  and 
females  we  are  deprived  of  the  assistance  usually  rendered  by  an 
approximately  exact  knowledge  of  the  population  at  - 
to  risk. 
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The  one  datum  which   remains  t"  us  i>  a  knowledge   of   tin- 
deaths  al  ages  and  their  cans'-  and  what  we  nave  now  to  consider 
i-  the  value  of  tins  information  as  measuring  the  incident 
tuberculosisr upon  a  population.     The  question  is:  Given  a  know- 

•  i  the  total  deaths  occurring  between  certain  age  limits  and 

imber  of  such  deaths  attributed  to  a  single  disease  for  each  <>f  a 
s.  ties  of  groups  how  far  >1"  fluctuations  of  the  ratio  >>f  deaths  due 
t    the  specified  disease  to  all  <l<atlis  at  that  age  or,  it'  we  prefer  it, 

tio  of  deaths  from  th>-  specified  disease  to  all  other  deaths, 
measure  fluctuations  of  incidenet   of  the  disease  in  question.     At 

Jit  it  appears  that  such  a  ratio,  which  is  termed  the  propor- 
ti'inaU  mortality,  is  of  little  value  because  it  is  easi  to  unagine 
.  In  which  its  value  decreased  when  the  real  incidence  of  tin- 
disease  increased  or  vice  versa      For  ins!  suppose  thai    the 

death-rate  from  i -lit )>i-i-  were  increasing  but  not  increasing  bo 
rapidly  as  the  death-rate  from  other  causes,  then  the  ratio  would 
lie  decreasing,  Suppose  again  that  one  were  comparing  the  propor- 
talities  from  phthisis  in  a  Beriesol  towns,  t  lie  .lata  being 
contemporaneous    itlms   excluding   any  secular   trend).     Suppose 

tual  incidence  of  phthisis  per  1,000  living  in  the  investu; 

roup  were  really  identical  for  all  towns  then  ii  certain  ■■! 
them  suffered  heavily  from  Bay,  epidemic  typhoid,  others  contained 
miners  from  pits  which  bad  experienced  serious  accidents,  the 
proportionate  mortalities  would  differ  greatly,  &b  possible  sources 
of  error  these  instances  must  be  admitted  ;  indeed,  asa  mere  matter 
<.l  Bimple  logic,  we  could  not  derive  as  much  information 

from  a  knowledge  of  deaths  alow  as  from  a  knowledge  "l  deaths 
populations.    But  it  would  I  or  to  discard  a  method 

because  it  admittedly  possesses  weak  points.  Let  ns  look  at  the 
other  aide  of  the  matter.  Suppose  the  rat«  of  mortality  from 
diseases  other  than  those  that  wi  were  Btudying  were  Btrictly 
constant  ;  then  the  ratio  of  deaths  from  the  special  disease  to  < >t ln-r 
would  be  a  complete  measure  "i  the  former's  varying 
incidence.  Under  such  conditions  the  population  at  iisk  would  be 
known,  it  would  be  mereh   the  deaths  from  othei  diseases  mult i- 

by  some  < Btant.     Now  it  is  probably  true  that  th<-  death- 

from  diseases  other   than   tuberculosis  are   in   certaii 
groups  much  less  variable  than  those  from  phthisis,  but  the  absolute 
variability  is  still  so  high  that  the  hypothetical  case  is  unrealised. 
The  NUggestiou,  however,  presents  itself  that   we  Bhould  directly 

ti   I  tl><-  value  of  a  proportionate  niortalitj    index  bj  c paring  it 

with  the  age  death-rate  in  a  series  of  groups  where  l"'tli   i 
can  be  computed.     This  was  done  by  Collie  cupa- 

tional  groups  and  he  found  that  there  w  al  correspon 

lietween  the  proportionate  and  the  tnie  mortality,  where  oni    «as 

•   the  other  was  too.     We  have  probed  the  i 
Further.     In  the  first  place  we  used  the  occupational  groups  which 

ippeared  so  often  in  our   analysis,  \  i..  ..i  the 

B90   1900,  and  calculated  the  correlation  between  the 

lluluktrinl   t'l 
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ratio  of  deaths  from  phthisis  to  deaths  from  other  causes  and 
the  death-rate  from  phthisis.  The  results  are  given  in  Tab! 
The  correlation  is  considerable,  but  as  1 1 1< -  number  "f  observations 
was  insufficient  to  construe!  a  correlation  table  we  could  not 
satisfactorily  measure  the  degree  ol  accuracy  attained  by  a  linear 
regression  equation  in  predicting  one  variable  from  the  other.  To 
this  end  a  aeries  of  districts  was  taken  from  the  decennial  report 
the  criterion  being  that  the  mean  population  at  risk  should  be  at 
50,000.  In  each  case  the  ratio  of  phthisis  deaths  to  remaining 
deaths  at  ages  3!  16  and  the  phthisis  death-rate  at  that  age  were 
computed  and  the  two  values  correlated  in  the  ordinary  way-  The 
complete  analytical  results  are  Bhown  in  Tables  16  and  17  b. 

These  investigations  l<-a<l  to  the  following  results: 

(1)  There  is  a  substantial  correlation  between  the  ratio  of 
phthisis  deaths  to  deaths  from  other  causes  within  the  age  group 
and  the  actual  mortality  rate  from  phthisis  at  t   at  age  group. 

II,,.  regression  of   th<'  death-rate   upon    the  proportionate 
mortality  is  effect  ively  linear. 

(3)  Hence   from   a   knowledge   of    the   proportionate    phthisis 

rtality  within  a  group  ol    districts   we   should  reach  a    fairly 

accurate  prediction  ol  the  difference  between  the  average  mortality 
ip  of  districts  and  the  general  average  mortality. 
i     But    the    correlation    is    not    nearly   high   enough    for   the 
prediction  of  the  death-rate  in  any  in  lividual  cast    from  a  know- 
ledge of  tli"  proportionate  mortality  to  I"-  within  narrow  limits  on 

either   aide  of   the   true   value.     It   i-   likely  to  be  a  very  | r 

approximation. 

The  practical  inference  is  that  much  risk  of  error  is  incurred 
when  we  substitute  proportionate  mortalities  for  rates  ol  mortality 
in  our  reasonings  anent  the  incidence  "t  tuberculosis.  We  n 
no  further  than  to  conclude  that  when  in  a  group  of  districts  the 
ige  ratio  shows  an  increase  then  the  absolute  death-rate  t'"i 
these   districts   lias    also    increased.     This    important    reservation 

having  I n  made,  we  turn  to  t  >  i  •  •  recent  data  "i  phthisis  which  are 

ible  merely  as  rat  ios. 

Tables  18  and  19  contain  the  ratios  of  phthisis  deaths  t'.  deaths 
from  other  causes  among  women  aged   1">    15  in  all  administrative 
units  for  each  o    the  years    1913   16  inclusive.     In  Table   18 
contained  those  'li-ti  icts  in  which  the  1916  ratio  is  greater  than  tin- 
1918  ratio,  in  Table  19  those  In  which  it   i-  not  greater.     For  the 

sake  ol  c pleteness  all  ana--  have  been  Bhown,  but  many  of  them 

are  bo  small  <<r  thinly  populated  that  the  actual  ratios  are  unreliable, 
one  or  two  deaths  more  or  less  influencing  the  ratio   aeriously. 
Confining  ourselves  t"  the  county  and  metropolitan  boroughs,  it 
appeal     that    '-"-1   Bhowed  a  lower  ratio  in    1916  than  in   191 
show  ed  an  inci . 

There  is  some  evidence  (Table  20)  that  thi  proportion  "!'  areas 
showing  an  increase  of  th>'  ratio  is  larger  amongst  industrial  towns 
than  elsewhere  but  the  classitication  is  difficult  and  may  even  seem 
capricious  while  the  contrast  between  the  groups  formed  is  not  very 
striking.     In  order  to  with  the  problem  thi 

proportionate   mortality  (in   this  casi    the  ordinary  proportionate 
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mortality,  viz.  ratio  of  deaths  from  phthisis  to  deaths  from  all 
causes  al  each  age)  amongst  women  was  plotted  in  diagrammatic 
form.  Diagrams  I,  2,  and  8  Blum  the  coarse  of  events  in  the 
County  of  London,  the  County  Boroughs,  and  the  aggregate  of 
rural  districts  for  each  year  from  1918  to  l'Jlo"  inclusive.  It  will 
be  noticed  that  London  and  the  agg  j  county  boroughs  show 
iderable  and  fairly  uniform  increase  of  proportionate  mortality 
at  ages  1"<  20  and  20  25  particularly  in  the  earlier  quinquennial 
group,  from  1918  onwards.  The  former  peak  is  not  Been  in  the 
rural  experience.  The  differences  were  Buffifeiently  strikin 
merii  special  consideration.  To  thai  end  Dr.  Stevenson  has  kindly 
supplied  the  detailed  figures  from  the  following  towns  which  we 
I  on  the  advice  o  Dr.  Collis,  as  representative  of  different 
types  of  community : 

a    Cotton  towns.     Blackburn  and  Oldham. 

(6)  Metal  towns  and  towns  greatly  affected  by  war  work.     Bir- 
mingham, Coventry,  Manchester,  Newcastle,  Sheffield. 

Industrial    towns    less    directly    affected    by    war    conditions. 
Ipswich,  Stoke-on-Trent,  Norwich.  Worcester,  York. 

i./i  Non-industrial     towns.      Bournemouth,    Brighton,    Oxford, 
Great  Yarmouth. 

Diagrams  ••  7  -how  the  position  in  each  of  these  groups. 

Groups  (a)  and  (6)  agree  in  the  rise  at  ago  l";  20.     There  is 
a  discordance  at  ages  25  80,  where  group  (")  shows  a  fall. 

age  80  the  1916  proportion  remains  tor  some  ti above  the  level 

ot  the  other  years  in  both  classes,  in  the  group  of  old-established 
industries  (( |  the  increase  at  ages  15  20  has  not  advanced  Bteadily 
from  ir,  bul   tier.-  ha-  been  sueh  a  steady  ris.-  in  the 

next  quinquennium,  viz.  from  20  '-'■">. 

Group  i'/i  contrasts  with  the  industrial  towns.  There  is  not 
an  increase  bul  a  decrease  of  tie-  proportionate  mortality  at  ages 
I;,  20,  combined  with  a  great  elevation  at  ages  •"»11  85  in  the  year 
1916.  Before  commenting  upon  these  figures,  we  must  note  that 
statistically  they  are  not  equally  reliable;  in  particular  tie'  aggre- 
gate population  of  the  last  group  is  s,,  much  smaller  than  tho 
the  others  that  the  proportionate  figures  are  ab  initio  suspect  owing 
t.,  errors  of  sampling  and  record.  Still, making  the-.-  reservations, 
it  must  i..-  said  that  the  curious  phenomenon  of  rising  proportionate 
mortality  in  tin-  large  industrial  towns  and  London  ai  age  15  20 
since  the  war  i-  iii  need  ot  explanation.  The  cannon  of  mortality 
from  other  diseases  .it  this  epoch  of  life  are  not  numerous  nor 
subject  to  the  considerable  fluctuations  dependent  upon  the  infantile 
cymotics.  No  doubt  something  can  he  attributed  to  the  smaller 
amount  of  migration  to  tie-  famous  health  resorts  (which  might 
account  for  tic-  actual  decline  of  proportionate  mortality  at  this  age 
noup  in  Buch  places  as  Brighton  and  Bournemouth),  but  this  can 
hardly  be  a  sufficient  account  of  the  phenomenon  when  we  remember 
the  relative  sizes  of  tin-  populations  under  notice.    The  obvious 

tion  that  the  great  cities  have  drawn  upon  the  weaklii 
the  rural  areas  (which  en  in  Diagram  8,  show  no  in 

of  proportionate  mortality  at  this  quinquennium)  seems  difficult  to 
avoid     Sueh  a  conclusion  is  compatible  with  our  original  surmise 
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thut  the  war-time  increase  does  depend  upon  iii'lustrializntion. 
We  have  a  I  able  to  provide  any  other  statistical 

confirmation  of  this.  As  mentioned  before,  we  thought  that  the 
correlation  between  mortality  from  cardiac  disease  and  that  from 

fihthiais  might  1«-  helpful  on  the  asBomption  that  the  Former  would 
*  soul--  index  of  overstrain.  As  noted  above,  however,  this 
Burmise  is  not  borne  out  by  analysis  of  industrial  statistics  and  in 
any  case  direct  computation  Bhowed  that  the  correlation  between 
the  two  proportionate  mortalities  has  not  changed  since  the  war. 
Another  suggestion  was  t..  deal  separately  with  tine  various  dial 

og  to  each  an  index  of  its  industrial  character  determined 
from  the  1911  census,  of  occupations.  In  this  way  it  seemed 
possible  to  differentiate  machine  towns,  cotton  towns,  Ac.,  from 
other  industrial  centres.  The  result,  however,  of  a  long  and 
elaborate  series  of  calculations  has  proved  negative,  we  'li'l 
indeed  arrivi  orrelation  between  certain  of  tin' 

variables,  but  none  of  these  coefiicients  bore  such  a  ratio  to  its 
estimated  probable  error  as  to  entitle  us  t"  uv  it  for  drawing 
practical  inferences,  and  we  do  notthink  it  justifiable  to  burden  the 
report  by  citing  the  particulars.  We  have  now  brought  together 
all  the  information  of  a  purely  statistical  character  which  we  have 
thought  to  be  both  fairly  reliable  and  relevant  to  the  issue.  W< 
have  not  dwelt  upon  the  relations  between  phthisis  mortality  and 
domestic  overcrowding,  not  because  we  doubt  the  importance  of 
this  matter,  but  because  we  can  cite  no  data  which  might  be 
deemed  perfectly  in  point.  We  did  not  indeed  find  any  relation 
whatever  between  the  changes  of  proportionate  mortality  and 
the  housing  standard  as  appraised  in  the  l'.'ll  census.'  but  this 
negative  finding  proves  nothing,  since,  owing  to  the  redistribu- 
tion of  population  due  t"  the  war  a  1911  index  may  have  no  value 
when  applied  to  a  l'.Hii  population. 

In  Part  V  will  be  found  the  descriptive  account  of  war-time 
conditions  ostensibly  relevant  to  the  issue  which  formed  part  of 
our  original  programme.  This  account  supplements  the  statistical 
data;  it  was  not  written  originally  to  form  part  rative 

paper  and  there  is  consequently  a  certain  amount  of  overlaj 
As   however,  the  record  of  an  eyewitness  loses  vividness  when 
it  is  altered,  we  have  thought  it  best  i"  allow  it  to  stand 
as  it  was  written  by  one  of  us  (A.  B   r  |  after  visiting  th< 
Btudied. 

1  i  ■•.  arorarowdod  towni  li»vi>  not  deteriorated  (torn  tht  point  of  ftaw  ■■( 
phthUli   mora  i li.ni  thi 
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Tabi  b  '.'. 


PATI0N8   WITH    TUMI:    I  N     vm  Bfl 

l    rOB   <  !OBBJ  l.\  I  [OB. 


15.   Carman,  1 

man. 
17.  Seaman.  .V<\,  dm  re) 

•  ■  r.  wharf  lab 
ao.  Farmer,  grazier,  farm<  1 
31.  Farm  labour)  r.  1 
aa.  Gardener,  nur-  :nao. 

33.  Fisherman. 

34.  Malt^t.  r. 

35.  Brewi  r 

a8  to  38.  All  abopkeepi  r~. 
ilnder. 

40.  Printer. 

41.  \Y  Lnatnuni  nt 

maker,  jewi  Ui 

:  :  iker. 
1   ib  bar. 

44.  Miller,  cereal  f««-«l  mannfa 

45.  Itjik-  r.  •  ■  ■  u f ■  -  1 if. 

46.  Hntt.  r. 

.  lor. 
4H.  Shoemaker. 

50.  Tallow,  eoap,  glue,  manure  menu 

■   ire. 

51.  Tanner. 

1  1,   Ine,  mael    - 

1  lillwright 

55,  Qunamith. 

56.  Lock,    l- 

Utter. 
1  kar. 

5B.  Niul,  anchor,  chain,  ami  Iron  an. I 

manufacture. 
59.  » '••]■!■•  r  maker, 

and  worker. 


•  •    .piifi  I.-. 


60.  Bricklayer,  uiaaon,  boildar. 

til.  r. 

03.  Paperliam:cr.       plaaterer,       «: 

wnV  • 

04.  Plumber,  taint,  r.  j 

00.  Saw 

:  turner,  co.  j  ■ 
68.  Coach,      carriage,      rail* 
r.  4c. 
-:lit. 
pbuildlng. 
mica]  manufJ 

no 

B  ik.  >;iiiu. erape,  Ac.,  manoia 
enufnoture. 

■ 
78.  Car|>ct.  rug.  fell  manufacture, 
•iir.-. 

80.  Paper  manufacture. 

81.  1  mauii- 

ir.  . 
8j.  Olan  manufacture. 

iioavcr. 
91.  On-  a 

r,  rail  way  labourer,  narry, 

ll  ick.  plain  til  i»kor. 

103.  Indiarnbber  iproof 

104    Broom,    brnab-makar,   hair  1  1 
ar. 
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TABU     I.      Ai.i.    AoRS.      Occupation*   having    Phthisis   death  i  .it.- 
25  per  cent,  above  (  +  )  or  *5  per  oenL  below  (—)  the  Bz] 
death-rate. 


'Jceupation. 


1890-3 


1900  a.       1910-11.         DutcA. 


a.  lighterman 
r.uiiur.  . ' 
Farm  labourer,  farm  terraiit 

mirxTyman 
rVli.  rman 

ndar 
Printer 

Welch,  dock-maker 
Saddler,  haillftec  mil 01 

Batcher 

htillei .  oereel  food  bo 

Tailor 

Shoemaker 

-...|.  manufacture 

Tenner 

Qonamith 

meker 

1  ,il t  inakir 

Sawjrer 

•   inn  r,  OOOpt  '.  I 

win.  lw  1  ight 
Shipbuilding 

tin  mi'  ■  il  iiinnufai-turv 

mc  manumetara 
I  menufaetorc 
Pep  1  manufacture 

...  railwaj  labourer,  na.Tr/ 
Brick,  plein  tile.  torr..  eotta  meker 
[ndiernbber  «..rk.r.  m 

brash-maker,  hair-brlattc 
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Table  6.     Aat- Groups,  1900-2. 

Occupationa  having  Phthisis  death-rate  25  per  cent,  above  (  +  )  or 
26  per  Dent.  U-low  (— )  the  Expected  death-rate. 

'  ""•  ao-35-  3545-  55-^5        jL^k  . 

man,  oarrier  - 

16.   Bar  rmen  — 

18.    !)■•  > 

3o.  Farmir,  .  •  —  — 

ai.   Farm  labourer,  farm  •••  rvant  —  — 

■■  dener,  annai  —  — 

23.    Fialurm.iii  —  — 

34.  Malut.-r  ...  — 

35.  Bl  — 

■  11.  tv  manoJ 

39.  Bookbinder  ♦ 

40.  Printer  +  + 

41.  Watehmaker,  jeweller 

Idler  and  harness  maker     '  + 

43.  Bntober  — 

44.  Miller  — 

45.  Baker  and  oonleetioner 
4b.    Hatter  + 

47.  Tailur  + 

48.  Shoemaker  +  + 

49.  llainl'.  +  + 
51.  Tun  hit  ...  - 
53.  Oorrier  + 

55.  Qonsmith  — 

56.  Look-maker,  -iifitter  — 
Blaekamitb,  -n-iker  — 

58.  Nail,  anohor,  .hnin-maker  — 

60.  Bricklayer,  muHon  — 
irpenter  nil  joiner 

■■  r  an. I  Ulan  — 

erhangers,  plasterer  —  ♦ 

65.  Oebinet-maki  r  ...  + 

-    .vy.-r  ...  — 

67.  Wood-turnera  and  ooopera 

maki  1  — 
70.  Shipbuilding 

71      I'll.  mi.  al  iii.iiiiif.ii  !nr.  —  — 

7j.   Wool,  worsted  manufacture  + 

inainif.i.tilli.  -  — 

70.  Rope,  twine,  oord  maker 

[tile  dyer,  bli  sober 

78.  Oarpet,  rug  manufaoture  + 

,  1      II  ■  ■  •     J    I  I  ■    1 .  ■ . 
8j.    G  iiro 

90.  Ooalhearer 

91.  0  ...  — 

ny  — 

•  k  111.1  ill.  maker  —  — 

]  ndiarabber  worker  — 

104.  B  hair-bristle  worker  +  + 
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Tahi.k    12.      Austrian    OOOUFATIOITAX    Mortality.   1891-5.    iti. 
1,000   l.ivis.i. 

(Cited  from  Mosae  and  Tugendreioli,  p.  300.) 

15-20.      ao  30.       30  40.        40  50.       50  bo.     standard. 


All  mal.'  oporml  . 

5-» 

6-6 

9-o 

14  a 

»3> 

100 

All  female operative! 

8-1 

9  » 

io-o 

ia-4 

171 

109 

T»i!   reasee 

11 

53 

78 

ia-5 

86 

Qlon   maker* 

IO-I 

8a 

3«-7 

133 

rsxtUi  arorkei 

9.8 

"•3 

10-9 

ta-a 

164 

131 

Xobai  oa  ■•■ 

1 10 

133 

137 

11-4 

'SS 

133 

Briok  in  1  cement  workom 

9-7 

6-4 

frs 

10a 

10-6 

84 

Clay  ami  porcelain  « 

7-7 

:o-3 

10-8 

•5  7 

34a 

136 

Wood  worken 

8-3 

8-6 

I  !■-• 

'4  7 

3»4 

I37 

Clothing  nwtadaa 

8-6 

11  8 

IO4 

6-3 

"3 

105 

Tabu  13.    CoBULATunra  01    n  i  umeb  BUrie 

with   OTHKB    I:  I 


!.'i)>s\l     It'imrn     Agrt  IS  34     Coat  Rules  . 

TnberoU  wiiii  ill  tabenlo  end  ■•:»r.li».-  diaeeeoe 

cardiac  diaeaaea 
iKTroua  diaeaaea 

English  (IffiO  Ages  15  34     Deetfc  llal.f\ 
I'ul-r.-li-  with  cardiac  diaoaaus  (48  occupational  gl 


0'4ql  +  OIO 
o-ji4  ♦  01  a 
0331   ♦  o-ia 


0-37     ♦  009 
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Tabu  14. 


I'KI..   1. STAGE    OF   DEATHS    PBOM     I'll  I'll  Ws    I  I  ON    NOTI- 
FIED Cab 


Locality. 


Administratis  Unit. 


SI    11-  lent 

i  ,,    |;  . 

Lancashire 

C.  C. 

534 

54-o 

56-2 

Carlisle 

Co.  Bo. 

38-7 

57-6 

Wolvt  rhajnpton 

Co.  Bo. 

608 

Huddersdeld 

Co.  Bo. 

47-5 

65-0 

Bii  kenhead 

Co.  Bo. 

45-6 

Halifax 

Co.  Bo. 

66- 1 

79-6 

Northamptonshire 

Urban  and  Bui  al 

5'-4 

64.1 

Northumberland 

C.  C. 

67-0 

CheUea 

Vet.  Bo. 

535 

739 

Berkshire 

C.  C. 

44-6 

414 

Crewe 

M.  B. 

54° 

Darlington 

Co.  B... 

45> 

Hull 

Co.  Bo. 

60-2 

Holborn 

Met  Bo. 

800 

45' 

St.  htarylebone 

Met.  Bo. 

409 

LinoolnahJ  n     puts  of 

Holland 

58.9 

Lineoloshirs    parts  of 

Lindsay 

Q  C. 

7'-5 

Poplar 

Met.  Bo. 

52-8 

C.  C. 

40-6 

D.  I>. 

38-5 

Brighton 

B 

56-9 

Hove 

M.  B. 

494 

62.1 

Bootle 

Co.  Bo. 

35° 

45-7 

Creal  Yarmouth 

Co.  Bo. 

1087 

Co.  Bo. 

37-5 

38-3 

M.  B. 

34-3 

49-5 

788 

hire 

C.  C. 

79-7 

Nottingham 

l.r' 

413 

1916. 

67-2 
62-7 


Tabu    L5.     Cobbelations  Dbath-bateb   pbom    Pox- 

■OHABi   TuBnooLona   \M>  Death-bates  raoii  wi  otheb 

CaUBES    LMONQ    WOMBS    \  ,:  D    L5-46    in    nil     Yi\i:    L911. 


■   i 

Urban  dl 

Rural  dial 

33  largo  indiiitii.il  towns 


.1  ±  0-06 
r  —  0.403  ♦  0-07 

|B  +  0-04 
r  -  0-330  ♦  o- 1  o 
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PaOFOBTIOHAXI      MOBTA.MT*       AND       DEATH-BATE 

(Phthisis),     Expebiknce   1891  L900.    168 
. :  [OS   DlSl  .:  -       T.uii.e  17  '..i 


ift  m 

}*roporlionalt 

Sumler  of 

Qbstrrt-i  M«in 

ilortaltty  H 

■ 

Rate  of  ilv  ■ 

ffwaNon. 

o  17 

7 

1-47 

166 

0-33 

ai 

3'oa 

198 

0-37 

40 

3-40 

330 

0-33 

48 

a-58 

o-37 

39 

j  91 

3-94 

043 

6 

a-59 

3-36 

047 

B 

413 

358 

05a 

3 

401 

3-90 

°-57 

3 

44a 

4" 

0  63 

3 

4-51 

454 

067 

I 

5-36 

4-87 

073 

5-19 

077 

5  5' 

o-8a 

I 

♦■16 

5-83 

IP    ■  0-37. 

B<  •   !■  ti  ion,  S,  11,  J30.' 


Table  17 o. 

Occupations,    Aass  86   15,     Mobtaijty  1900-2,     I 

Proportionate  Mortality  (Batio  of  Deaths  from  Phthisis  to  Deaths 
from  all  other  causes]  and  Phthisis  Death-rate. 

o-754  ±  o°4  V  ■  0-0473  r  +  0-6309 

ili,  Death-r*!  !  tionmU  Hortal 


Tmi  B   17  b. 

I  QI8TBATI0H   D  •  11  OF  Mi  ^   Pol  :  i  ITIOM  QBBAT1  B 

iii\n  50, >.     l:.  Q.     In.  i.NMAi    Si  pp]  iv  L8       L900 


. 


titan. 

0097 

3-648                            0991 

o  03. 

'*3 

|i.  Mii1-1.1i,  on  Prop  - ..lit\. 

y  -  6-410  r  ♦  0570. 
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Table  18.     Showing  Incbxabbd  Rates  of  Deaths  kuom  Tubeb- 
>sifi  anj)  all  othbb  Causes,  1913-16. 


Women,  ages  15-45. 


.'>/•  •  9  rAighs. 

Bermon 
Bethn  - 1 
<  lamberwell 
Deptford 
j 

Pfllham 

i  •!•  •  Dwicfa   . 

Baoknej 

Hampatead 

n 

Kenain 

I  ti 
I.-  wiiliam-  . 
Poplar 
St.  Pan 
Bhon  ditoh  , 
Soathwark  . 
Stepney 

Stoke  Newingtov 
Wandsworth 

.-in 
Bath    . 
Birkenhead 
Birmingham 
Blackburn  . 

Black] 1    . 

Bolton 

. 
Brighton 

v 

D-Trenl 

Bury     . 

■  il  i  r  y 
Coventry 

a 
Derby 
Dewaburj 

. 

II  .!•! 

I  !     Ill 

■  . 

Hudderefield 

Hull      . 

Ipawieh 

. 

1 

Mam  ii 
Hiddli 

■  Ii     . 


1916. 


•5° 

65 

43 

66 

54 

39 

•5' 

43 

60 

•70 

50 

48 

•58 

61 

60 

•67 

48 

37 

■64 

48 

43 

•46 

54 

34 

■60 

49 

46 

•49 

14 

37 

•5° 

46 

35 

•48 

38 

43 

•57 

4' 

5' 

•44 

47 

34 

•5' 

53 

34 

•49 

43 

44 

•47 

61 

54 

•56 

36 

48 

•53 

48 

38 

•36 

38 

46 

•40 

55 

45 

•33 

3' 

29 

SO 

40 

31 

•43 

33 

33 

•49 

39 

36 

•34 

39 

33 

■3» 

33 

41 

•35 

36 

39 

•75 

48 

36 

•5' 

54 

54 

•35 

35 

36 

•36 

63 

65 

■38 

63 

3' 

•54 

'7 

47 

•49 

53 

46 

•64 

45 

4> 

•5° 

36 

38 

■3' 

33 

3' 

•72 

79 

40 

■43 

40 

43 

■6a 

59 

56 

•56 

4' 

39 

•3* 

38 

40 

■60 

51 

58 

34 

38 

18 

■57 

53 

•37 

48 

73 

58 

■55 

43 

43 

79 

53 

54 

• 

46 

48 

48 

43 

■43 

44 

»9 

•46 

35 

38 

•44 

38 

45 

OO 

61 

40 
Table  18  (continued). 


Mff 
-1mm 

Salford 

Bhaffi<  Id 

Bmethwiek  . 
.  1  ■  t  ■  •  1 1 

Bonthi  • 

B-Trent 
i  land 

W.itrir.. 

imwiefa 

W.  ■>(  h.im 

WolYerhampton 

Y.ik    . 
Cardiff 

M-rtliyr  Tv.llil 


1916. 

.48 
•46 
•44 
•3a 
•54 
■61 
•64 
•49 
•53 
■»! 
•5» 
•74 
•43 
•SO 
•5> 
•43 

•03 

■54 
.69 


■54 
•33 
36 
•5' 
-60 
•37 
•44 
•3> 
•50 
48 
43 
•44 
•30 
5» 


■54 
j8 

•39 
•3° 
•35 
5> 
•37 
•35 
43 
•33 
•34 
•50 
46 
43 
39 
•38 
•49 
•47 
•65 


Tabls  \X".    Administrative  Cowttiee. 


■in  and  Rural  Districts. 

Bedford  V.  . 

r.     . 

B 
Buck*  R.     . 
Cambi 
1  Iambi 

1 

II  I'. 
Coi  owall  R 

1 

R 

l>.  \..n    I 

!. 
I    . 

B 
Durham  i 
Durham  B 

IK 

rd  I 
1  R, 
Hertford  I'. 
Huntingdon  R 

Ely  1 

i    1   1. 

Lincoln    Holland    I  . 
Lincoln    Keatoveu    I' 

L In    I. in  : 

Monmouth  0. 

iili  H 

k  R.  . 

kV.  . 

"I"  rland  I'. 

Northnmbarland  R. 


1916. 

■56 
.46 
■44 
.46 
60 
T 
•33 
•57 
•55 
•41 
j8 
■07 
•40 
•5' 
•44 

■  40 
4J 

•3» 

■  07 
•43 

38 
48 

•73 
•60 

40 
•3«» 
•38 

59 
■34 
•60 


■47 
•30 
•74 

OJ 

61 
3« 


•38 
37 
•37 
•3' 
•37 
■53 
40 
■37 
•37 
38 
■56 
44 
3" 
36 
■4' 
43 
■43 
•07 
60 
58 
■38 
•33 

•38 
■  36 
87 
39 
•35 
30 
45 
39 
38 

•59 
09 

46 
56 


46 
•35 

30 

■54 
■57 
■3' 
■57 
49 
•43 
•35 
40 
•43 
•43 
j8 
34 
•3' 
■37 
■57 
53 
.13 

JO 

•  40 
•33 
•37 
- 
36 
a8 

•30 

40 
38 
ao 
50 

43 
•47 
85 


46 

•45 
•37 
36 
35 
38 
•33 
•55 
49 
3' 
JO 

■5« 

•49 
39 
40 

35 
30 
30 
50 
43 
35 
•47 

■a6 

•37 

■30 
48 


41 


Table  18  a  (continued). 


Urban  and  Rural  Districts. 


1916. 


Nottingliamsliir.-  V. 
Oxfordshire  R.     . 

Peterl .u_-li  I" 

Shropehin  r. 
Shropshire  B. 

■  1  0. 

.!  .1,     I 

East  Suffolk  K.    . 

-.,11. .ik  a.  . 

\v.  .1  Buflblk  R    . 
Surrey  U.     . 
Surrey  EL     . 
WV.t  -,,.„  1  {_-.  . 

EL 
Bast  Sua*ei  I*. 
VYarwickahire  1 
Warwickshire  R. 
rl  ind  K. 
Wiltshire  B. 

\V laterabire  R. 

Yorks.,  E.  Riding  U. 
Yorka.,  EL  l:i,lingR. 

N.  l:>, ling  U. 
Yorka.,  N.  Hiding  R. 
Yorka.,  \V.  Biding  0. 

v  R. 
k  B 
<  arm arthi  11  B 
Carnarvon  l'. 

■  ■in  R. 
Denbigh  I" 

h  B 
. 
Glamor. 
Glamorgan  R. 
I  h  D 
Merioneth  B 

Pembroke  U. 
Pembroke  H. 
Badm 
Etadm 


45 

•30 

■40 

■31 

38 

•47 

•41 

36 

70 

■34 

•53 

•44 

48 

•35 

•  40 

•3' 

43 

•43 

•33 

39 

43 

•71 

•53 

•33 

34 

•3' 

.40 

•35 

41 

6a 

•43 

■37 

56 

.67 

•50 

•55 

74 

•54 

•39 

•54 

40 

•38 

■33 

•33 

5' 

•39 

•37 

•37 

5° 

•49 

•53 

•40 

86 

■39 

•55 

•53 

67 

•35 

•34 

•50 

4° 

41 

.40 

■  16 

38 

•37 

■  40 

38 

3° 

•*5 

•32 

•34 

36 

■48 

•34 

28 

40 

•38 

•55 

•36 

5' 

•37 

56 

•34 

55 

■34 

.48 

.46 

46 

•37 

•33 

•44 

3° 

•34 

41 

■34 

3' 

•37 

•33 

•30 

7° 

•  70 

.46 

•63 

78 

39 

•33 

.76 

60 

•44 

66 

•56 

60 

•33 

•49 

•59 

86 

68 

■60 

•39 

56 

•38 

•56 

•37 

43 

•3i 

.46 

•31 

58 

•33 

•36 

.46 

45 

■34 

■33 

.41 

47 

•44 

•45 

•33 

81 

•30 

•35 

•50 

79 

■67 

■53 

•36 

58 

•53 

•75 

•48 

70 

•43 

•47 

•39 

57 

•43 

68 

•48 

63 

•14 

■33 

54 

.67 

•38 

•50 

Table  19.    Showing  Ratio  of  Death  from  Tiberculosis  and 

AI.I.   OTHXB   CaDBKB        r   /         IABSD,   1913-16. 


Count]/  1 


Women,  ages  15-45. 
1916. 


i  . 

Barrow  1 1 

11  ■  1 1  r  1 1  •  ni'llll 

I  I       . 
Uri-t.l 

• 
1 

Dudley 
Eastbourne 
Groat  Yarmouth 

I I  .tut in.  1-11111I1      . 

Holbora 


■39 

•37 

49 

■39 

•39 

•35 

.40 

•38 

63 

•84 

•63 

•89 

■33 

•34 

•53 

•38 

•s« 

•54 

•41 

•5' 

•45 

•38 

■33 

•48 

•19 

■39 

■sfl 

•30 

•37 

4» 

•38 

•53 

•39 

•3' 

•5° 

■44 

•75 

■79 

7° 

•89 

5J 

■40 

•37 

•54 

31 

■1 

53 

•45 

12 


L9 


igi6. 


a 

. 
Paddii 

■li    . 
uth 

. 

. 
bam 
r.  bona 
it    . 
Shield* 
ri     . 

TviJ'lll'.lltll 

irtlepool 
. 
Woolwich    . 


ao 

•43 

»9 

•9 

48 

58 

to 

33 

a5 

38 

50 

44 

39 

01 

38 

•4' 

43 

49 

■44 

48 

36 

35 

46 

47 

38 

•35 

■a8 

39 

41 

•3a 

10 

35 

■afl 

•39 

V) 

39 

•37 

So 

35 

-afl 

30 

•g 

33 

3» 

33 

3' 

45 

13 

4a 

•48 

51 

jo 

37 

•48 

<a 

49 

•37 

J© 

TO 

34 

•*7 

39 

34 

39 

41 

19 

5' 

•45 

•39 

S« 

Adminiit 


1916. 


I'.     . 

. 
Cumberland  D 
Cuiiii ..  rland  I:    . 
D 

Olo '■•!  ];. 

Qloueeeter  l\ 
Hertford  B. 
Buntlngdon  c.  . 
Wighl  B, 
[ale  ..1  Wighl  r. 
1: 

. 
•rl'. 
..  H.   . 
Mi. III.-,  x  i; 

ntpton  K. 
tmpton  l'. 
Nottin 

1 

H. 
Rutland  R  . 
Rutland  f. . 

. 
Southampton  R. 
Southampton  0 

ill.  . 
BUfford  0. 
w  it. 
rland  l". 

Ira     . 

Aiik-I.  eej  I". 
Breekno.  k  0 

. 
■  bi  n  I 
Flint  |{ 

I  . 


-61 

•59 

■40 

•33 

■55 

■39 

44 

•ao 

•34 

•43 

•35 

44 

50 

•3° 

■35 

4° 

•38 

38 

41 

39 

•44 

36 

4-> 

•45 

•48 

63 

■38 

39 

•35 

45 

•33 

•33 

19 

53 

■33 

33 

4< 

•18 

•50 

33 

4" 

•46 

47 

48     . 

•51 

•45 

55 

•33 

•47 

•V 

45 

■45 

34 

7' 

■ao 

•50 

u 

48 

60 

76 

38 

t>« 

3« 

36 

39 

•65 

41 

40 

'5 

•00 

5» 

1 1 

'7 

•50 

•40 

5' 

•39 

43 

•39 

44 

•SO 

40 

•3< 

35 

•35 

58 

33 

43 

38 

•33 

38 

43 

46 

38 

49 

•55 

19 

•35 

40 

34 

•30 

40 

33 

■^3 

43 

3-> 

37 

44 

38 

40 

•  70 

■30 

53 

64 

60 

«7 

80 

•43 

3« 

S3 

ao 

•34 

•05 

64 

M 
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Table  20a.    Industrial  Towns  and  Boroughs. 


Bennoni 
Bethnal  l 
Deptford 
Finabnrj 
Pnlham 

(irui-iiwii'li 

Hackney 

Lambeth 

Poplar 

St.  Panares 

Shoreditoh 

Southwark 

Stepney 

1  ii  rk.-i.  Iii-:i- 1 

.  ham 

urn 
Bootle 

Burnley 

Barton 
Bury 
Cot en  try 
Croydon 
Derby 

bury 
Qateaheaid 

Halifax 


II  udders field 

Hull 

Ipawleh 

I 

Liverp""! 

Mm.  ! 

Kiddli 

i^tle 
Newport    Hon. 
Norwich 
Nottingham 

St   Hi  E  ii^ 

- 

Sheffield 
Smethwick 

I  nut 

Snnderland 

Wallasev 

Walsall 

Wai  rington 

Weal  Bromwich 

Weal  Ham 

Wolverhampton 

Cardiff 

Herthyr  Tydffl 

Swansea 


Ratio  mil  Increattd. 

Barrnw-in-FurnesB 

Bradford 

Chester 

Dudley 

Northam] 

'il.ll, am 

Rochdale 

Rotlierliam 

Booth  Shielda 

Stockport 

Tynemouth 

w.   t  Eartlepool 

Wigan 

Woulwicli 


Table  206.     Non-Industrial  Towns  and  Boroughs. 


; 

( lamberwell 

Bampati  ad 

Islington 

Kensington 

U  « [aham 

Wandaworth 
Westminater 
Bath 

Black] 1 

Brighton 
iury 

ter 
Orlmaby 
Southampton 
Boathena-i  n  -■  i 
Heatings 


Ratio  not  In-naitit. 

Chelat  ■ 

Hamm.rsmitli 

Holborn 
Paddin) 

St.  JIai'- 

Bournemouth 

urne 
Qreal  Yarmouth 

Oxford 
Portamoath 
Plymonth 
Booth  port 

\V..p  •  -1.  r 
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PABT    V.      TlIK    FACTOBI     I  KVKD    IN 

BlBMIHGHAM   IN    1917. 

In  order   to   get   Borne    idea    "f    the    present    distribution    "f 

Pnlmonary  Tuberculosis  in  an  industrial  population,  bo  tar  as  it  is 

Je  to  '1"  bo  by  the  Btudy  and  analysis  of  a  Bmall  sample,  an 

investigation    was    carried    out    at    Birmingham    in    November 

iber  l'.ur.  the  data  made  use  of  and  the  method  adopted 

being  1 1 1 •-  following  : 

The   Special    [nvestigation  Committee  upon   the  Incidence  of 
Phthisis   i"   relation   to  Occupations  appointed    by   the   Medical 
rch  Committee  of  the  National  Health  Insurance  Cornmission 
had  already  available  b  considerable  body  <>f  information  on  this 
t  in  the  form  of  a  card-index  referring  to  certain  large  manu- 
facturing towns    Manchester,  Sheffield,  Birmingham,  Belfast 

A  request  had  l d  made  in  each  instance  to  the  Medical  Off* 

Eealth, < !hief  Tuberculosia  <  Officer  or  other  responsible  authorit 

;i  return  t « .t li  ourrent  and  retrospective  of  all  persons  notified  for 

Tuberculosis  who  were  also  engaged  in  any  industry  or  occupation. 

A Dg  the  places  mentioned  Birmingham  was  chosen  as  being 

possibly  that  best  suited  for  the  inquiry  projected,  since  it  fairly 
represents  in  all  essentia]  ways  average  conditions  of  life  of  the 
working  folk  in  a  large  industrial  centre,  and  also  for  thi 
that  Ministerial  control  gave  a  \\  ide  portal  "l"  entry  into  workshops 
of  all  types  and  sizes,  such  as  could  not  at  the  present  time  have 
been  obtained  by  any  other  means 

A  preliminary  scrutiny  <>f  the  cards  which  had  accumulated  for 
Birmingham  during  the  p>ri>  ■•  I  of  si\  years  rince  voluntary,  and 

later  i ipulsory,  notification  of  Tuberculosis  began  (via,  December 

1911   November   1017 >  Bhowed   them    t<>    include    the   nami 
972  persons  n  ferable  to  firms  under  the  «■■  -i  1 1 1--  .1  of  1 1 ». ■  Miniate]  of 
Munitions     A  second  Bortingwas  by  industries,  which  being  found 
to  be  numerous  as  well  as  very  varied  in  character,  necessitated 
some  further  limitation. 

Birmingham's  leading  industry,  the  non-ferrous  metal  trade, 
was  therefore  selected,  since  it  draws  by  far  the  greater  pari  of  the 
working  population,  at  all  ages,  into  its  net,  and  such  avocations 

were  chosen  as  could  be  embra 1  by  tins  general  designation; 

and  again,  sine-  it  would  have  been  impossible  to  \isit  even 
one  oi  the  202  controlled  establishments  named  on  the  cards 
(although  large,  medium-sised,  and  small  works  were  included 
for  examination),  those  containing  the  smallest  numbers  of  hands, 
and  in  which  usually  not  more  than  a  Bingle  case  of  Tuberculosis 
had  occurred  during  the  whole-time  period  involved,  were  reji 

Forty  works  were  visited  and  since  particular  trades  tend  to 
settle  in  particular  neighbourhoods,  a   principle  adopted    n 
include  at  least  "no  establishment  in  each  important  trade  ares  or 
district. 

A  thorough  ins] tion  in  detail  of  the  whole  "i  the  premises 

connected  with  each  works  or  firm  visited  was  in  all  eases  made; 
n  full  explanation  "f  the  objects  of  the  inquiry  was  found  t<>  be  an 
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effective  means  of  securing  the  willing  consent  and  co-operation  of 
the  manager,  or  other  representative,  and  whenever  possible  the 
assistance  ol  the  Welfare  Supervisor  was  obtained  in  going  round, 
on  accouni  of  her  wide  personal  acquaintance  with  the  empl 

numbers  of  people  occupied  on  all  aorte  of  work  wen 
The  general  structure,  aspect,  means  of  heating  and 
ventilation  the  lighting  of  premises  and  of  the  work,  numbers  of 
employees,  their  position  while  at  work  and  relative  to  one  another 
the  machines,  tools  and  materials,  hours  of  work  and  of  rest,  trade 
habits  and  factory  hygiene  were  gone  into;  as  well  as  all  other 
matters  which  have  been  thought  to  influence  or  affect  in  any  way 
the  incidence  or  prevalence  of  Tuberculosis  in  workshops. 

Alter  inspecting  the  factories  a  series  of  visits  was  made  to  th< 
homes  of  notified  persons. 

The  Tuberculosis  Department  divides  up  the  whole  city  into 
ten  administrative  areas,  each  of  which  has  its  own  Tuberculosis 
Visitor.  By  the  courtesy  of  the  Medical  Officer  of  Health  1  was 
enabled  to  obtain  the  assistance  of  the  latter  in  arranging  itineraries 
ao  as  to  traverse  the  w  hole  district  and  so  to  distribute  my  visits  as 
tu  take  in  streets  and  houses  in  each  area,  and  in  this  way  I 
a  fairly  comprehensive  view  of  working-class  housing  conditions  in 
Birmingham  generally  and  more  particularly  of  those  of  the  persons 
under  review. 

In  all  tin-  works  inspected,  as  many  of  tin-  notified  persons  as 
could  I"-  identified  were  briefly  questioned  about  themselves.     In 
162  cas.-s  in  addition  to  tins,  it  was  found  possible  to  verity 
correct,  as  well  as  to  amplify  the  information  returned   on  their 
render  the  latter  sufficiently  exact  tor  tabulation. 

Of  these  L62  persons  105  were  males  ami  5/  females.  Table  I 
gives  their  Bex  ami  age  distribution,  the  latter  being  put  into  the 
most  usual  quinquennia]  and  decennial  periods. 

Tabu    I. 

■ 

15  ao  ioeluaire                                    U  '5  9-3 

a i   35  18  in  8-6 

ao- j5  18  11  1 

30  .45  .,                                              26  10-6                     10  01 

56  and  upward*  1  o-6 

\        M.t  known,  or  do!  ital  3 '  i-8 

1  1.  A  ■  u  r  .1  Ma*.     N'W  in  \nn\      Mother  and  bomi 
i    1  irda,  working   'i  aunt   Brm  ..-  daughter      Noti6ed,  bui 

ie.i  indued, 
Btuband  of  a  1  Invalided  oat  of  Army ;  seen  wb 

w  lf«      Not  net.  v  d. 


II    i-   a    list   giving   the  original    ti  gnationa  of 

risited — many  of  which  have  more  than  one  works  in 
Birmingham. 

Table  11. 

plat)  i   In  in 

I 

I 
B  .        i     .. 

Wire  rope  .iii'l  win  maki  i  -  1     .. 

■  i 

Motor  •  ■•  builders 

i  yi  1.  and  othei  i  bain  makei  - 

I.  ;  III  |.    111.    k.   1  - 

A  in  iii  ii  ii  it  i  ■  u  maki  i  -  ... 

Silvenmitha 

imil..  i-  and  r- .1 1 1 Hi;  mill-  3     ., 

- 
Pen  in  .k.  i  - 

Tabli  [II  g  .•-tin  distribution  by  original  occupations,  i.  e.  the 
kind  of  work  engaged  in  by  each  personal  the  date  of  notification. 
The  majority  of  these  persons  being  -till  al  work  many  of  them 
are  now  actually  employed  on  munitions  of  one  kind  or  another 
Obviously,  all  the  firms  inspected,  being  'Controlled  Establish- 
ments', are  doing  war  work— but  since  the  term  'Munitii 
War '  includes,  in  addition  to  shells,  cartridges,  fuses,  aeroplanes, 
verything  required  by  or  referable  in  any  way  t.>  an  army 

in  the  field,  ii  follows  thai  many  ol  the  g I-  originally  produced 

continue  to   be  required  and  are  -till  being  made  in  large  quan- 
tities.     Also   thai    where    as   in    man]    cat  pansi 

noises  the    manufacture   ol  articles  o    a  different 
kiml  ha>  also  been  undertaken  bj  a  firm  the  aim  has  usually 
to  choose  that  for  which  the  nature   ol    the    material   used,   the 
inerj  already  installed,  and  the  skill  of  the  workers  employed 
n   ran    be  mosl    readily  adapted       Hence,  those   who   were 
formerly  pen-makers,  will  now  be  !'■  -ui;  in  Mich  thin 

cartridge-clips,  for  both  are  worked  "lit  "I  thin  sheet  metal  . 
makers  will   be  making  rivets  and  boll  planes;  tin 

workers,  mess- tins ;  silversmiths,  friction-tulies  (which  contain  an 
interior  mechanism  requiring  a  nice  adjustment)-  and  soon.  Thus 
there  i-  a  very  close  correlation  between  much  "i  the  former  work 
aid  that  now  being  done  by  many  munitionists,  while  in  not  a  few 
■   remains  actually  i1  though  doubtless  it  i-  being 

tan  it  er  speed. 

Hence,  while  notifications  in  some  instances  date  hack  to  pre-wai 
work  done  then  and  now  maj  often  I"-  strictly  comparable, 
neither  in  kiml  of  material  used,  nor  in  It,  nor 

in   tools,   machinery,    position    while   worki  any 

H  ■ 


a 


Tm-.lk  III.    Occupations,    (161  Cask.) 

baturt  of  (Jccupatton. 

Hai  hnii>t ^ 27 

Iti- 1-    [8   and  drillers   3 21 

Wire-rope  and  rope  makers  and  wire  drawers      ....  13 

Jl'i.il  turners,  and  working  lathi  1  and  capstans  ....  8 
On  rifles  and  Lewis  gun,  and  gun-finishers  .        .                        .8 

7 

Tool-mskera 9 

Fuse-makera    i    and  coin  sorters   5)     .....        ,  9 

Castfi-  and  annealera  '5  ,  rollers  a)    ......       .  7 

Fitters   0   and  smiths   3 9 

Motor-engine  and  crane-driven    \\  labourer!   out-dooi     t>        .  9 

I',  n  process)  1   g  ,  aluminium  welders    -  ■  sand-blasters   -•         .  t> 

In  warehouse  and  packers     ........  7 

Clerk*,  typists,  and  book-keepi  r 4 

MiscMaruou!,      n 
F.  Razor-grinder,  chain  riveter, armature- windi  r,  'tosb  r '. k, 

r  111      ...........  1 7 

aT.     1  joiner,    assembler,     die-lspper, 

mechanio,    lamp-maker,    cyole    work,    wood-turner,    printer, 
boiler  tni..   b 

The  above  figures  do  uo<  of  course  throw  light  u| the  pre- 
valence of  phthisis  among  the  occupations  enumerated  bet 
althougb  we  know  the  total  populations  of  the  factories,  we  '!"  not 
know  the  occupational  distribution  within  each  factory.  Such 
information  is  naturally  unobtainable  since  the  proportion  engaged 
upon  each  type  of  work  depends  upon  Mich  variables  as  contracts  in 
hand,  materials  obtainable,  &c 

The  whole  <it'  t li<-  winks  visited  may  for  description  be  con- 
veniently placed,  and  indeed  they  fall  naturally  into  two  categories 
or  types,  A  and  H. 

.1.    Large, lern,  well-constructed  and  properlj  equipped 

Iishment8  which,  according  to  accepted  views  conform  in  a  high 
degree  t.>  nearly  all  such  conditions  a~  constitute  for  the  workers 
ilthy  factory  em  ironment 

/.'  Those  others  of  an  almost  directly  opposite  type,  in  which 
hygienic  measures,  if  indeed  ever  seriously  considered  at  all,  are  as 
.uitiiju.it.  .I  a-  1-  their  construction,  and  t..  which  the  term  haphazard 
most  fittingly  applies. 


■    .1. 

Usually  these  are  verj  large  buildings  of  recent  date  several  built 
since  the  war)  but  seldom  older  than  ten  to  fifteen  years ;  the 
ton  is  either  of  steel  or  ferro-cona  I      I  where  rather  oldi 

brick  "i  itone,  but  in  either  case  filled  in  with  ■  large  proportion  "t 
the  newest  having  the  appearance  of  huge  glass 
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diaadvantagea  "i  glass  for  walla  Lie  in  two  of  its  physical  pi 

ita  imperviouaness  to  air  and  its  diathermancy — n  that  by  its 
for  tliis  purpose  one  means  of  ventilation  is  lacking  which 
bricks  and  all  other  pervious  materials  possess,  namely,  thai  sl"\\ 
but  continuously  acting  interchange  between  the  outer  pure  and 
usually  cooler  and  the  inner  contaminated  and  usually  warmer 
air;  and  also  that  internally  auch  glass-walled  and  . 
enclosures  will  !"•  much  Less  equable  in  temperature  than  build- 
trailed  and  roofed  with  ordinary  and  opaque  materials, 
tending  to  be  t<>.,  hot  in  summer  and  t""  cold  in  w  inter.  Standing 
.,-  they  generally  '1"  ■•"  ample  ground  Bpace,  free  access  "i  Bun- 
light,  daylight,  and  air  reaches  them  and  overshadowing  by  other 

buildings  is  practically  impossible.      \  _ 1  orientation  can  also  be 

secured      Several   bad    roof-lights   facing    north,    I  >ut   emp 
usually  find  these  unduly  cold  in  winter,  and  Bpecial  beating  i- 
isary  i"  remedy  tlii-. 

The  great  disadvantage  of  north  lighting  as  regards  Tuberculosis 
i-  that  during  all  the  darkest  and  coldest  days  "i  our  long  winter 
places  bo  situated  \\  ill  receive  a  minimum  of  sunlight  and  daylight, 
whereas  from  all  that  is  known  <>!'  the  lethal  effects  of  sunlight  on 
the  Tubercle  Bacillus  the  aim  should  be  to  secure  the  maximum  ; 
more  particularly  at  a  time  of  year  when  consumptives  and  others 
are  coughing  most  and  the  risk  of  massive  infection  is  greatest 

These  works  are  always  provided  with  means  for  heating- 
either  hot-air,  hot-water  or  steam  pipes  being  fixed  at  various 
or  radiators  installed.  The  exception  i-  in  some  ground  floor 
Bhops,  when,  for  example,  these  are  very  lofty,  to  take  the  biggest 
work  and  machines,  and  have  also  usually  wide  doors  and  other 
openings;  heating  would  in  mx-)i  cases  be  practically  useless  and  is 
n. .t  often  attempted.  Shops  of  tin-  description  are  generally  very 
cold  in  winter,  and  there  is  much  complaint  from  workers  in  them 
improvised  fires  in  pails  are  frequently  Been 

Ventilation  a!-,,  lias  always  received  consideration  by  the 
designers,  and  variouB  well-known  Bystema  of  ventilation  were 
observed.     Also  electric  fans  were  often  seen  in  use  to  1 

in!   as  so  often  happens,  owing  to  wrong  levels  being  chosen, 
and  mal-adjustment  of  1 1 » « -  direction   of  the   air-stream   at  those 
levels,  for  purposes  of  effective  ventilation  they  were  in  man) 
quite  useless. 

\ I -.i 1 1  from  Bpecial  systems  of  ventilation,  however,  in  all  works 
tegorj  .1  apportionment  of  windows  is  very  liberal,  and 
all  measures  and  apparatus  for  their  proper  opening  and  adjustment 
are  usually  in  good  order,  so  that  in  the  great  majority  of  inst 
effective  'natural  ventilation'  by  this  means  should  be  obtainable 
under  all  ordinary  circumstances. 

Unfortunately,  however,  and  tins  applies  als..  very 

heating,  while  installations  and  other  means  to  secure  these  two  end 

hav<  been  provided     often  at  great  cost     their  regulation  is  in  most 

entirely  fortuitous  and  what  is  nobody  a  business  ver 

i<  s  the  business  <>i  one  or  more  of  the  workers  themselves  and 

it  will  usually  be  tlms,.  most  unsuitable  of  all  t<>  perform  the« 
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Functions.  Hence  it  frequently  happens  that  in  one  shop  an  old 
bronchitic  male  and  in  another  some  weak,  anaemic  girl  (both  with 
an  equal  horror  of  Freeh  invigorating  air — 'a  dislike  of  draughts1 
t!i<-v  phrase  iti  i-  allow.-. 1  to  dominate  the  ventilation  and  heating 
arrangements  for  a  hundred  or  more  healthy  perst  i 

In  all  places  where  large  cumbers  of  workers  are  employed 
for  many  hours  on  Buch  continuous  tasks  as  are  here  Been  the 
air  temperature  tends  gradually  to  rise  as  the  hours  pass;  naturallj 
tin's  requires  regulation,  and  it  should  1"-  the  prescribed  duty 
of  soi ii.-  responsible  person  to  watch  the  thermometer  and  to  attend 
t..  t  his  matter 

Many  BDops  were  Been  towards  the  end  of  work  time.  Far  more 
often  than  no!  thi  temperature  of  them  had  risen  too  high  for  com- 
fort, health,  and  efficient  working,  and  it  is  no  uncommon  thing  to 
see  hundreds  of  girls  trooping  out  of  workrooms  into  the  cold 
night  air,  and  all  with  flushed  and  perspiring  I 

With  due  attention  to  win. low  and  other  ventilation  this  over- 
heating need  Bcarcely  ever  occur — but  as  a  matter  of  actual 
observation  in  these  and  in  all  the  shops  visited,  windows  are 
ly  ever  made  sufficient  use  of.  Many  records  were  made 
both  of  factory  and  house  windows,  but  are  too  long  for  quota- 
tion— a  single  one  will  suffice.  In  one  of  the  largest  and  possibly 
the  best  factory  in  Birmingham,  on  a  fine,  bright,  Bunny,  and  wind- 
less day,  there  were  open  in  one  half  of  an  immense  shop  (mad.-  up 
of  900  similar  lights  24*  x  18"  each)  only  eight  (8)oul  of  a  possible 
forty-five  (45)  which  were  made  to  open  and  in  the  other  precisely 
similar  half,  not  a  Bingle  one!  It  is  no  uncommon  thing  here 
to  pass  factory  after  factory  without  seeing  a  single  window  open. 

The  genera]    lighting   in    all    A    Factories    is  extremely 
A  certain  amount  of  obscuring  of  the  glass  is  necessary  t-.  temper 
the  Bunlight  in  Bummer;  also  dust  and  dirt  accumulate  to  Bona 
t.  nt  on  the  outside  ;  but  on  all  fine  days  they  are  flooded  in  every 
corner  with  nunlight  and  daylight.     Lighting  of  the  work  itself  is 
also  invariably  good  and  can  therefore  be  dismissed  at  oner.' 

The  standard  of  cleanliness  in  A  Bhope  is  usually  of  the  highest. 
The  only  dirt  generated  is  metal  swarf  and  dust,  both  of  which 
being  valuable  arc  quicklj  collected  and  sent  away  and  as  m 
thi  machine  work  is  *  wet  work'  very  little  dust  can  possibly 
be  inhaled.  The  very  nature  of  much  of  the  work  and  of  the 
machines  makes  cleanliness  a  necessity.  In  the  polishing  and 
filing  shops  more  dust,  and  that  of  a  more  objectionable  charactei .  is 
generated,  and  being  both  finer  and  lighter  than  metal  dust  could 
more  easily  be  inhaled;  but  adequate  exhausts  are  provided,  and, 

sher,  there  is  astonishingly  little 
accumulation  of  dust  by  the  end  ol  the  day. 

Enormous  nun  pie  are  now  employed  in  these  shopVi, 

chiefly  on  repetition  work,  and  while  it  is  true  that  these  nun 

may  vary  from  ti to  time  according  to  the  contracts  in  ban 

in  most  of  them  the  only  limit  seems  to  be  one  of  Boor  Bpace.     in 

'  It'  ii.tlii'  ■  -. r . i f . - -» t  whan  I. 

of  thi  work  ■  io|- 1  «..rL,-i'  habito 

ffbil*  .ii  ,.  ..[k,  ii.., .  i,   in  ting  •  !.•■  i  in .-\>  in.  ii'  >  tad  puhnoaarj  w  Dtilation. 


50 

other  words,  in  each  shop  there  are  just  as  many  people  aathi  - 
the  machines  and  the  nature  of  the  work  will  permit.    The  workers 
-it  or  Btand  in  long  rows,  and  although  often  nearer  to  one  another 
in  the  rows  than  is  desirable,  the  machine  and  work  determine  the 
actual  distance;  this  however  is  rarely,  if  ever,  dangerously  i 
The  risk  of  a  massive  infection  from  another  open  case  would  be  far 

more  likely  to  occur  when  the  rows  which  la ne  another  ai 

This  I  never  saw— three  feel  apart  being  the  minimum  dis- 
tance observed,  and  rarely  was  it  less  than  S  it.  fi  in.  or  I  ft.  with 
in  most  cases,  intervening  machines  at  head  level. 

The  nearest  approach  to  a  dangerous  proximity  en  in 

Borne  viewing  and  gauging  departments,  and  in  certain  operations 

•  •II  very  small  articles  or  parts    In  one  Buch  case  a  large  roomful  "i 

girls  were  working  with  Bmall  drilling  machines  on  Friction  tubes. 

•   gether  that  their  elbows  could  touch  and 

ap  one  another 

On  repetition  work  in  .1  factories,  only  one  departure  from  the 
linear  arrangement  of  workers  came  under  my  notice.  In  tl"' 
assembling  of  certain  fuses  sixty  girls  in  one  room  sal  in  grou] 
four,  their  benl  heads  nearly  touching.  Such  position  and  prox- 
imity is  certainly  undesirable,  and  could  easily  give  rise  to  the 
infection  of  a  susceptible  individual  were  one  or  the  group  to  have 
open  phthisis.     There  was,  however,  no  notified  case  here,  nor  was 

there  known  to  have  be<  n  a  case  in  thi-  r a  during  the  period  of 

tins  particular  operation. 

Vypt  B. 
in. !•  i-  /»'  are  comprised  older  and   usually   smaller  workshops. 

The  chief  determining  factor  has  I □  their  age     Bince  it  is  i 

find  a  factory  older  than  about  twenty  yean  which  at  all  con- 
forms to  the  standard  of  hygiene  which  is  now  known  I 
absolutely  essential  for  health.  Some  of  these  have  been  !>uilt 
fifty  years  and  more.  Many  of  them  have  been  enlargi 
meet  growing  business  by  the  promiscuous  tacking  on  here 
and  there  "I"  additions  •■!'  various  sises,  and  in  various 
positions.  All  suggestion  of  original  design  is  thus  lost  day- 
light and  Bunlight  are  i  scluded  from  inner  part-  a-  well  as 
access  ol  fresh  air,  and  nothing  can  improve  or  remedy  such 
defects.  <  Ithers, originally  standing  free,  ha\ e  now  become  built  u\< 
on  one,  two,  or  three  Bides,  bo  as  to  be  completely  wedged  in.  In  yel 
other  ca-r-,  adjoining  premises  which  are  quite  unsuitable  for 
factory   purposes   have  been  connected    by    means  of   doors  and 

-  and  ceilings  are  often  verj  low,  nnduly  restricting  air 
Bpace  windows  are  usually  small,  many  are  cracked  and  broken, 
all  are  usually  very  dirty, some  absolutely  opaque,  and  scarcely  anj 
can  be  properly  opened.  Owing  to  the  peculiar  disposition  ol 
stairways,  passages,  and  doors  some  of  these  Bhope  are  extremely 
draughty  and  cold,  while  into  others  a  current  of  fresh,  moving 
outside  air  could  not  possibly  be  made  to  pern 
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By  reason  of  their  darkness  artificial  lighting  has  often  to 
be  used  all  day;  frequently  this  is  by  gas,  in  which  case  there 
is  permanent  overheating  as  well  as  some  contamination  of  the  air. 

In  nearly  all  of  them  the  floors  are  of  wood,  badly  laid,  often  very 
dirty,  and   in   some  cases  actually  in  holes.     Unnecessary  l< 
and  projections  abound,  affording  unlimited  opportunities  for  the 
conservation  of  'lust  and  dirt. 

Many  other  defects  in  these  shop-  could  1"-  enumerated,  but 
sufficient  lias  been  sai«l  to  Bhow  the  ineradicable  quality  of  those 
mentioned.  Nothing  short  of  demolition  ami  rebuilding  could 
com  erl  them  into  -in],  places  as  ou<dit  to  !«•  otli-red  to  those  whose 
working  days  must  be  lived  in  them. 

As  regards  cumbers  and  position  of  workers  in  B  factories, 
relatively  to  floor  space  these  are  practically  th<  -a me  as  in  Type  A 
that  i-  to  Bay  every  inch  of  space  is  occupied  l>y  workers.  But  since 
the  cubical  contents  of  these  shops  are  so  much  less,  and  measures 
for  changing  and  freshening  the  air  in  them  are  either  defective  oi 
aon-ezistent,  the  chances  of  workers  as  regards  maintaining  a  high 
level  of  health  while  working  in  them  will  certainly  be  less  fa\  i  inrable 
in  comparison  with  those  spending  their  working  hours  in  .1  -hop-. 

A  special  inquisition  into  the  possibilities  of  direct  Tuber 
infection  through  the  agency  of  tools  or  materials,  or  in  any  other 

way,  was  made  in  each  of  the  works  visited  (both  in  <  'lass  .1   and  /,'i. 

as  well  as  into  the  question  of  spitting.  A-  regards  the  latter 
practice,  which  is  of  course  prohibited  everywhere,  though  with 
varying  degrees  of  severity,  one  could  not  fail  to  remark  the 
exceedingly  scanty  evidence  of  it  on  the  floors  of  stairs  and  pas- 
sages, lavatories,  W.Cs.,  and  in  any  parts  of  these  works  as 
compared  with  other  large  workshops  examined,  in  London  and 
in  the  Northern  Counties.  Indeed  in  most  of  them  there  were 
no  visible  signs  of  it  at  all.  Where  chiefly  women  or  women 
and  girls  alone  are  employed  this  is,  of  course,  not  remarkable. 
Closer  inquiry,  however,  brought  t<>  light  another  practice  which 
was  known  of  everywhere,  and  which  there  was  reason  to  think 
may  be  followed  to  a  greater  or  less  extent  in  all  of  them.  I  refer 
to  what  is  here  known  as  'spitting  in  the  Buds',  i.e.  Bpitting 
into  the  receptacles  which  hold  the  lubricant  mixture  found  in 
all  shops  when-  'wet'  metal  work  is  done.  It  is  a  disgusting 
and  possibly  a  dangerous  habit,  since  this  mixture  is  frequently 
spiayed  on  to  people's  clothes,  and  the  hands  of  workers  are 
constantly  wet  with  it.  Whether  it-  causticity  and  the  dis- 
oits  which  are  added  to  it  in  suuie  works  are  a  sufficient 
safeguard,  experimental  research  alone  could  show. 

\    i  ■  _  urda  the  materials  and  tools  need     the  nature  and  physical 

properties  "i  the  former  (viz.  the  non-ferrous  metals)  practically 

preclude  the  possibility  of  tuberculous  Bputum  adhering  to  it,  and 

me  may  be   said  with    regard  to   tools,  gat  which 

are  all  of  metal 

\  i  •  ■■  leu  of  any  dangerous  trade  habit  '  such  as  occurs  in 
d  industries  was  discovered  which  could  be  instrumental  in 
transmitting  this  infection  from  one  operative  to  another. 
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shows  the  distribution  of  eases  between  ractoriec 
ferabli  two  main  types,  .1  sad  B.    It  will  be  noticed  that 

whichever  Ki-is  of  population  be  adopted,  that   of    1914  >>r  that 
H7    the  proportion  <>l  the  caa  -  visited  which  is  derived  rrom 
i-   considerably   greater   than   one  would    anticipate 
upon  the   basis  of  population  alone.    Thus  t  h.-  wm's  are   in  the 
ratio  ol   14)  to  1  tween  .1  and  />'  factories,  while  the  1914 

populations  are  in  the  ratio  of  3-4  to  1  and  the  1917  populations  in 
the  ratio  of  10>8  t"  1.     Much  weigh!  cannot  perha]  ned  !•> 

this  discrepancy,'  but  it  is  consistent  with  the  \  iew  above  developed 
that  the  general  circumstances  of  the  li  factories  are  unfavourable 
to  health. 

Certain  particulars  wen  i    bearing  upon  hereditary 

tendency.  They  an-  Bet  out  in  Table  V",  which  Bhows  that  in  to 
26*54  per  cent.,  other  cases  "t'  tuberculosis  in  these 
families  have  been  notified,  or  there  have  Urn  deaths  of  other 
members  of  the  family  from  this  cause,  and  in  Borne  canes  Kith 
deaths  and  other  c 

In  considering  the  etiology  of  tuberculosis    while  in  the  past 
doubtless  t  Bhare  has  been  attributed   to   heredity,  it 

will  be  admitted  by  all  observers  that  what  in  comprehensive 
phrase  has  been  called  'soil'  at  least  plays  an  important  role 
therein.     This   much   it    K  at    any  rate  aafe   t"  say,  that   while 

possibly  n le,  given  sufficiently  prolonged  or  repeated  exposure 

t"  the  contagion  of  tuberculosis,  ran  be  looked  upon  as  being 
totally  invulnerable,  on  the  other  haml  we  undoubtedly  find  that 
certain  individuals  and  certain  families  appear  to  be  much  more 
susceptible  than  others. 

But  Bince  infection  is  possible  at  any  age,  and  the  possibility  of 

latency  being  admitted,  it  is  obvious  that  until  all  the  offspring  of 

any  tuberculosis-tainted  union  have  completed  their  span  of  life 

our  information  as  regards  heredity  (even  for  such  Bingle  unit  of 

ration)  cannot  be  complete. 

in,  in  the  cases  now  under  consideration    the  insupei 
difficulty  arises  that  in  respect  of  heredity  these  actually  constitute 
referring  as  they  do  solely  t"  families  in  which  we 
the  definite  information  that  at  least  one  case  of  tuberculosis 

has  occurred.     No  Btudy  or  isideration  of  those  families  alone 

fford  us  any  just  criterion  as  t.i  proportion  in  the  man 
ity.     In  order  to  determine  this,  obviously  we  must  hai 
i  omparison  or  control  one  <>r  more  samples  ,,t  aqua!  sue  and  of  \\^> 
content  (that   is  to  say,  samples  Btrictly  comparable  in  respt 

periods,  social  status,  Ac),  but  made  up  "f  individuals  who 
have  not  been  notified  for  tuberculosis  Inquiries  would  then 
•  •  be  made  as  t<>  heredity  in  the  families  of  all  these  indi- 
viduals, and  then  a  comparison  instituted  between  these  groups, 
This  question,  however,  was  not  included  among  »:i>  no  doubt 
intentionally  excluded  from — those  asked  on  the  cards. 

pulaUoni  <t>:  | 
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Table  V  gives  under  their  initials  lor  each  Bex  the  18  cases  in 
which  either  one  or  more  relations  are  known  either  to  be  Buffering 
from  or  to  have  'li'-'l  of  tuberculosis. 

Tablk  V. 


itber.    M.      tber.    B.      brother.    8  ton.    D.  —  daughter. 

V. «  nnele,    A.  -  aunt     «.K       grandfather.    OM.      grandmother     W.      wife 


—  I>. 

1:  \v. 

.1  I  . 

r.  b 
A.  \\\ 
s. 

II.  A 

0.  B 
w.  I 
B.J. 
T.J. 

i.  II  B 
\V.  B. 
A.T. 
W  B. 
W.  B. 
II.  I.  B, 

1.  B 
...  I     l 
O.J. 

—  T. 
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'.I  . 


a 
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B.  (a 

M. 


be  suffering  J 'rum 
Tuber-  u 

P.,  Si. 
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D. 

i:. .  Si.    a 
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B. 

\v. 


Initials. 


v..  I 
B.  i:. 

i   i  . 

A.  A. 
D.  K. 

A.K 

II 

D.  B. 

I.  3. 
8.  I. 

—  H. 

—  P. 
A    S. 


1  I  M  1LI  s     -i   'uses). 

,    ,  ,  Iielatioiis  notified 

for  or  knmcn  to 
be  suffering  from 
Tuberculosis. 


Tuberculosis. 


F. 

I    .   - 


F. 

GF.,i; 
F. 
M. 

II.',' B. 

I  . 


W,  So 

\    1 
M.  D. 

M..  r. 

1.  11. 

M. 
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l    B. 

F. 

W  .  B 

A.  B 

D. 

—  B. 
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(..  1, 

CM  .  A. 
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-• 
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Table  VI  gives  details  with  regard  to  contacts,  or  possible 
Bources  of  infection  in  the  home  :  thai  is  to  Bay,  thai  in  addition  t" 
the  person  named  "ii  the  card  it  was  ascertained  that  there  was 
also,  living  in  the  same  house,  in  certain  instances  one  or  more 
other  persons  Buffering  from  tuberculosis  (the  majority  were 
notified  cases). 

An g  the  162  cases  analysed  there  were  52  such  instano 

32  per  cent.,  distributed  as  follows  : 
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■  ■  VII  gives  the  localities  in  which  the  162  mder 

re  domiciled.    For  the  following  reasons  it  n 
i   upon   as  s  ime  measure,  t;  \    but 

.1  rough  one  of  their  housing  conditions. 

Birmingham  for  municipal  purposes  is  divided  into  80  wards, 
initary  administration  and  statistical  purposes  (particularly 
with    reference   t"   zymotic   disease    inciden 

■  I  into  three  areas,  known  respectively  as  t) 

i  ddle  Ring  and  1 1  *  *  -  <  rater  Ring.  In  the  first  "f  these  groups 
it  is  well  known  that  there  is  much  crowding  of  the  population  and 
that  industrial  housing  conditions  are  the  worst  in  Birmingham. 
These  tend  t"  improve  bo \\  hat  in  the  middle  sone,  and  still  further 

90  in  il uter  ring  or  suburban  area,  where  there  is  i 

sarily  more  building  space  and  room  for  expansion. 
The   housing  generally   ol    the  Birmingham  populace,  howi 

itoriously    bad,   and    has    l"ii_r    beet 
indeed  has  i'  been  that  in  1901  public  attention  was  drawn  I 
matter,  and  again  in    May   1913   when  a   special  Committer 
formed  by  the  City  Council  which  was  empowered  t<>  iuvesl 
thoroughly  and  t<>  report  upon  the  whole  question.     An  interim 
Report  was  issued  on  October  20th,  1914,  and  n  i  in  this 

may  be  quoted  here  since  it  contains  th<-  pith  of  the  matter. 

It  reads:  Birmingham  contains  a  \ast  number  of  small 
houses,  in  courts  and  terraces,  mostly  of  the  back-to-back  type 
They  are  in  many  ways  undesirable  dwelling-houses  owing  to  the 
small  size  of  their  rooms,  the  want  of  through  ventilation,  and  in 
many  cases  to  the  fact  that  they  get  no  Bunlight.  But  much 
important  than  these  defects  is  the  inadequacy  and  publicity  "i 
their  i j i conveniences,  which  form  the    true  scandal  !••  ■  i\  ili- 

i', and  make  it  difficult  for  th<-  inhabitants  !■  ot  and 

healthy  li\ • 

riven  (which  i I  not  be  gone  into  here)  to  show 

why  these  conditions  were  being  maintained,  and  tli<    impossibility 
of  looking  for  any  amelioration  "I  them  except  by  making  u 
the    powers   ■  ■!    the   Sanitary    Authority.     The   outcome   "I    tins 

inquiry  was  the  formati t  a  scheme  for  clearance  and  rebuilding 

of  the  central  ana  and  the  acquirement  of  >  acant  areas  f"i  building 
more  suitable  houses  and  tenements  in  tin-  outer  ring,  and  bu 
the  war  this  would  have  been  put  into  operation  forthwith.     Un- 
fortunately, however,  for  the  present  things  (••main  as  the} 
and  that  the  abo>  e  report  and  condemnation  merely  states  1 1 1 « -  plain 

was  fully  borne  out  by  tliis  inquiry. 
\      regards  tb  cid<  no    of    tuberculosis,    n    has 

rved  for  many  years  now  that   tliis  is  highest   in  the  central 
md  decreases  in  the  middle  i  ing,  and  b( 
in  the  outer  ring.     For  instance,  in  1912  it  was  vj  times  as  high  in 

ill'  i  i  ntral  as  in  tl uter  i  m_    in  1918  the  averagi  -  for  the  '  Central, 

Middle  and  <  mter  wards  «•  md  in 

I'M  I    G  t  .'    and  though   later  figures  have  not 

publi  -   that    a    slliulai 

lias  continued  up  t"  the  present  time. 
In    •  analyser]    the   greatest    number   i 
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houses  iu  the  middle  ring,  and  th>-  smallest  From  the  outer.  But 
had  the  above  ratio  been  maintained,  this  must  obviously  have  been 
purely  accidental,  tor  the  number  of  cases  examined  (16  )  is  u  tiny 
traction  of  the  total  case  incidence ;  and  here  too  other  factors  come 
into  play,  the  one  most  likely  to  disturb  the  ratio  being  the  fact  that 
the  largest  of  the  Bhops  visited  happen  to  I"-  situated  in  the  middle 
ring,  and  the  tendency  there  is  in  regard  to  all  factories  for  the 
majority  of  workers  to  be  drawn  from  Btreete  and  neighbourhoods 
as  near  t"  their  work-place  as  possible. 

Table  VII. 


St.     I'.M.l 

St  Mary 
Duddertoo    and 

N-.li.ll-, 
si   Barth 

tin    ami 
Di  rib  ad 

M.uk.t   II  ,11 

I.  "1\  \vi>0<1 


of  Canto. 


ifula.   I 


Totals     39 


Mil. 1. 1  I 


I../.IN 
A-1..11 

Washn 1  Heath 

Salll.  v 

Small  Heath 

..M.k 
Balsall  Heath 
i  dgbaaton 

All 


mu 


Totala      <m 


5" 


J» 


.S'amt  <f  Ward. 


Sumbtr 
i,f  Cam*. 


Sandwell 
Handawortb 
Erdington,  X. 
Brdington,  B. 

Yn.il.  v     and 

llaviuilW 

A k*  ■  ■ 

Sparkhill 

Uoaelej  and  King'e 

Heath 
Bellj    n.ik    [and 

-I  ton   .till 
ley 
Northfield 

ll 

I 


Totals      29  aa 


The  industrial  occupation  "i   women  during  the  war  lias   been 

suggested  as  a  cause  "t  the  rise  in  the  incidei and  death-rate  fr 

phthisis  for  females  at  certain  ages  which  has  occurred  in  England 
and  W'al<'s.  Many  more  figures  will  be  necessary  before  tlii> 
problem  can  be  satisfactorily  solved,  but  industrialisation  would 
certainly  Beem  t"  be  bj  far  the  m.»t  striking  and  far-reaching 
change  in  the  conditions  of  daily  life  affecting  large  numbei 
women  at  the  ages  concerned  which  the  war  has  brought  about 
and  il"  one  best  worth  following  up,  The  issue,  however,  1 
quite  a  straight  one,  for  although  a  rise  appears  when  all  England 
and  W  ■  itiea  the  rise  l>  it 

considerable,  yel  other  important  areas  have  shown  d ,  "i  perhaps 

should  rather  say  have  as  yel  ihown  none. 


Binning***"'  is  such  a  place  Prior  !■•  and  np  to  the  tin 
tlii-  investigation  (Novembei  I '  o  mber,  1917)  the  steady  ■  !•  a 
winch  had  been  going  on  for  some  years  in  incidence  and  mortality 
rate,  both  for  women  and  men  at  industrial  ages,  continued  to  be 
maintained.  The  last  published  report  i-  For  the  year  1916,  but 
interim  quarterly  returns  were  available  up  to  the  end  of  1917. 
M ,.,.  recently  still,  however,  industrial  case  returns  (Notifications) 
for  about  the  first  three-quart  rs  8J  months  actually )  of  the  pi 

1918)  are  to  hand,  the  total  of  which  is  already  higher  than 
thai  for  ll'ir  complete.  These  returns  also  ahow  f. >r  the  factories 
investigated  herein  an  increased  case  incidence  in  50  per  cent,  of 
ries,and  in  54-5  percent,  of  B,  factories;  and  tlii-  with 
three  and  a  half  months  of  the  year  -till  t<>  run  months,  too,  in 
which  case  incidence  is  likely  t"  1"-  high.  May  it  be  then,  it  i>  fair 
to  ask,  that  here  also  industrialisation,  or  at  least  some  infl  i 
affecting  case  incidence,  will  now  begin  to  Bhow  it* 

Another   vi.w-    is  possible   in  a  place  like  Birmingham,  which 

should  not  be  omitted      Housing  i litions  among  the  working 

s,  and  particularly  in  certain  districts,  are  admittedly  baa. 
But  factory  conditions  in  the  largest  establishments,  which  give 
occupation  to  by  far  the  greater  numbers  of  munition  workers, 
have  been  Bhown  to  be  highly  satisfactory.  Not  only  so,  but  the 
health  and  welfare,  as  well  as  the  feeding  of  immense  numb 
these  verypeople  have  been  Btudied  as  never  before,  and  during  the 
entire  period  <•!'  their  industrial  occupation  To  tl»-  question 
whether  from  the  point  of  view  of  general  health  or  ri-k-  of 
tubercular  infection,  it  is  preferable  to  Bpend  eight  hours  of  the 
day  at  work  under  Buch  conditions  n-  A  factories  Bupply,  or  in 
a  four-roomed  back-to-back  house  in  a  Birmingham  court,  there 
can  be  bul  one  an-w  i  r. 

The  chief  observations  made  in  tlii-  inquiry  may  now  be  very 
briefly  summarized. 

I .    I  iir  works  seen  were  of  two  types : 

A.  Large    and    modern    ones,  providing    satisfactory    li>_ 

conditions. 

B.  Smaller,  of  antiquated  construction,  and  abounding  in  di 

2    Relative  crowding  of    workers   everywhere.     The   effect    "t 
this  i-  worse  in  the  smaller  places,  on  account  of  restricted 
air  and  light,  4c. 

:?.  Ventilation  thoroughly  bad  in   B    ^li> •] •• — not  always  satis 
ly  solved   in  the  best   type.     Windows  not   nearly  enough 
mode  use  of,  and  control  of  l«>tli  heating  and  ventilation  apt 
left  in  the  wrong  hands. 

i    No   evidence  found  of    spreading  of   tuberculosis   by  ■ 
tgion,  neither  by  tools,  mat.  rial--  nor  by  any  ■  trade  habit  '. 
Entire  absence  of  visible  signs  of  spitting  in    places  when 
usually  seen  in  work-     but 

6,  llai.it  known  as ' spitting  in  the  suds' said  to  be  prevalent 
This  should  be  investigated  and  Btopped. 

Home  housing  conditions  very  unsatisfactory  in  many    | 
of  town.     Everything  points  to  the  home  as  being  the  pli 

•  '  infection,  either  through  contacts  or  immanent  in  the  house 


59 


I  ton  i:\i.  Si  uhajh  oi   <  Ioncli  bions. 

1.  Tli.'  incidence  of  pulmonary  tuberculosis  upon  particular 
occupations  is  greater  than  can  he  accounted  For  by  the  hypothesis 
that  persons  employed  in  such  trades  an-  <it,  initio  of  inferior 
physique  and  with  a  low  general  resistance  to  disease-producing 
causes. 

2.  'I'll.-  general  statistics  of  employed  women  arc  insufficient  to 
furnish  a  ground  for  exact  reasoning  as  t"  variations  of  liability  to 
contract  tuberculosis. 

•'$.  The  incidence  of  tuberculosis  apon  the  inhabitants  of  towns 
is  greater  than  can  be  accounted  for  by  the  general  lowering  of 
health  associated  with  tin-  home  environment  "i  the  urban  poor, 
and  is  i sistent  with  tin-  view  that  industrial  employment  intro- 
duces a  Bpecial  Factor  which  makes  For  tin-  development  <>!'  tuber- 
culosis. 

•l.  The  latin  uf  phthisis  deaths  to  deaths  from  other  causes  in 
roups  i-  substantially  correlated  with  the  age  death-rate  from 
phthisic,  , -mil  a  tolerably  exact  impression  of  the  level  of  phthisis 
mortality  in  a  group  of  districts  can  !"•  derived  from  the  propor- 
tionate mortality  index.  In  individual  districts,  however,  the 
divergence  may  be  considerable  between  the  observed  death-rate 
and  that  predicted  from  a  knowledge  of  tin-  proportionate 
mortality. 

5.  In  the  majority  of  English  registration  districts  the  pro- 
portionate phthisis  mortality  at  ages  l"i  I.'j  has  increased  since  the 
outbreak  ■  >!  war. 

6.  The  positi t'  the  maximum  in  the  curve  of  proportionate 

rtality  (women)  is  different,  and  lias  varied  in  a  different  way 

sine-  the  war,  in  t.puns  of  different  kinds  This  is  manifested  in 
the  nearly  uniform  increase ol  the  proportionate  mortality  (phthisis) 

-  I  "i  20  in  the  great  industrial  towns,  another  result  tending 
i.,  suggest  that  the  war- time  increase  of  phthisis  mortality  is  due  to 
indust  risiizal  ii  m. 

7.  A  field  investigation  in  the  Birmingham  area  discloses 
evidence  t"i  of  a  relatively  greater  incidence  of  phthisis  upon  the 

employees  in  hygienically  unsuitable  factories,  i;'i  of  a  s.-ridis  , 

dition  of  overcrowding  in  industrial  dwellings,  hut  i  i  do  evidence 
of  any  specific  trade  habit  amongst  munition  workers  specially  apt 
to  Favour  the  conveyance  of  phthisis  from  p  raon  to  person. 
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present  form  this  analysis  of  the  results  of  the  Wassermann  reaction 
obtained  in  a  large  number  of  eas  -  of  syphilis  or  suspected  >yi>liili-. 
The  outcome  of  this  joint  work  by  Surgeon  Lieut.-!  lommander  Fildes, 
whose  Ben  ice  have  been  supplied  by  the '  Committee  during  tin.-  war 
for  direction  of  the  pathological  work  al  the  R.N.  Hospital  at  Haslar, 

and  by  Surgeon  Lieut.-!  \ oander  Parnell,  is  particularly  opportune 

iii   the  preseni  time.    It  comes  to  supplement  the  report  upon  the 

i  ostic  value  of  the  Wassermann  test  raed  by  the  Com- 

mittee,' in  which  a  review  of  other  efforts  towards  determining  the 
valueof  the!  a,  with  references  to  previous  significant  publi- 

ether  with  an  account  of  a  special  inquiry  initiated  bj 
the  Committee.     In  this  the  resulte  of  Wassermat]  irmed 

by  three  well-known  workers  in  a  given  series  of  cases  were  com- 
pared  with  the  findings  of  a  highly  skilled  observer  from  the 
clinical  standpoint  The  comparison  supported  the  conclusion  that 
the  percentage  of  ]>.»-.iti\.-  Wassermann  reactions  in  active  Byphilis 
i-  ■•'>  lii^'li  that  the  test  may,  for  all  practical  purposes,  be  looked 
upon  as  specific  '. 

In  the  present  analysis  by  Surgeon  Lieut-Commanders  Fildes 
and  Parnell  the  same  question  is  approached  inanotherway.  Their 
method  is  t<>  put  si-l.-  by  side  the  routine  clinical  and  patholi  \ 

of  over  1  Km  unselected  men  who,  in  the  circumstances,  were 
available  for  close  and  repeated  observation.  The  results  given  shouM 

id  in  connexion  with  the  recent  report  just  mentioned.     It  will 

n  tli.it  two  conclusions  •■ rge  clearly  from  tin-  analysis  of 

tl bservations,  one  value  of  negative  reactions,  the 

other  as  t.i  the  value  "f  positive  reactions.     As  the  authors  |<"int 
•  'lit .  tl vidence  obtained  shows  thai  'negative  reactions  in  ■ 

I  hills  which  exhibit  manifi  whether 

they  have  been  treated  or  not  and  thus  the  □  very 

gnificance  in  the  exclusion  "f"  i  diagnosis  of  syphilis       .V 

i   Raporti  of  thi    - 

tV.   'The  D  7-dico; 

' 


.•,,.    time  it    has  been  found  thai   "t    1,177  men  wh< 
positive  reactions,  1.1  12  showed  mora  or  leas  conclusive 
-ypliili-.   fiftln-  remaining  65,  while  th  lusive 

evidence  either  f<  of  syphilis,  it  <"iil<l  1*- 

Baid  that  '  .-ill  of  these  men  «  ere, or  had  been,  infected  with  v.  □ 
that   their  condition   \\.i-   not    incone 
with  diagnosis  of  syphilis'.     <  >u  •■  ds  the  authors  will  be 

led  as  justified  in  claiming  that  'the  overwhelming  impor- 

I  eitive  Wasserma 
inable  dispute . 
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I.      1  si  BOD!  ■  l  i"v- 

Tin.  object  ol  the  present  report  ia  to  show  bow  th.    i 
..i  t  In   Wassermann  reaction  compare  in  routine  practice  with  the 
clinical  findings.      The  improvements  which  have  taken  place  in 
the  technique  of  the  reaction  require  that  information  upon  this 
-mbject   should  I  In  tin    literature'  it   haa  been  the 

n-i. .in   t.i  Bho\t    tli.it    -mil  and  -in  Ii  a  percentage  "t"  prin 
second  syphilitica  give  positive  Wassermann 

tions,  l.iii  considerable  variation   exists    in    the    reports  od    the 
■  [y  in  what  an   d<  sci  il"  d  as  '  latent 

T j   one    however,  who 

-inch  ol  tl  ne  and  propoRea  t..  divide  ■<  large  mi  I 


into  i  apparent  thai  the  numbei 

tint   they  <  \<  it  a  ■  onsiderabk 

influence  upon  whichever  group  they  are  plated  in.     Tin-  p 
.  .t  positive  results  obtained  in  any  group  then  In 
i  ami  East  figure  than  the  data  warrant.     It  th 

.  ppears  t..  us  to  Ik-  unsatisfactory  to  attempt  t"  group 

int..   ' 

Further,  many  <>f  tin-  publications  in  the  literature  have  ah 
■  id  to  u-  t"  !»•  open  t..  •■  certaii  suspicion.     It  is 

■  Lists  of  '  control  cases  ',  that  is  persons  Buffering 
From  a  variety  <■!  non-syphiliti  der  t..  >h..\v  that 

posil  \\<-  Wassermann  rt  .i<  tions. 

We  d t  on  derstand  how  this  can  1«   don 

purely  bona  fidt  manner,  since  any  li>t  oi  persons  suffering 
anj  I\|m  of  disease  always  ■■)  positdvi 

resulte,  and  it   these  positives  were  credited  t..  th< 

question  the  value  "i  the  Wasserm i  re*  tdon  would  a|>|M-at  to 

be  trivial.    It  thej  are  aol  so  credited  they  should  nol 
left  "in  withoul  anj  >  cplanation     Tin-  most  m  •  imph 

of  this  difficulty  is  met  with  in  Gonorrl  dwaj  - 

figures  largely  among  tin-  controls.     Non  man}  I 

\\  :  ions,   and.   a-   w  ili    I.. 

in  Borne  oi  these  no  evidence  "t  syphilis  can  In-  obtained. 
I  h.  I. .--  m  i  he  Literatim    i  I 

negative  reai  t ions. 

In. I.  i    such  circus    tanoes  i1  appi  ars  t..  us  t"  I"    asel< 
give  Lists  >.t  diseases  with  thousands  >.t   Wassermann  reactions, 
because  in  most  of  the  inevitable   positive  cases  no  i  i 
\  philis  would  I.,  obtainable  from  ou 

\\.  propost  i"  approach  the  question  from  a  different  stand- 
point, and.  instead  ol  producing  hard  and  t.i-t  tabulatio 
material  which  cannot  be  bo  tabulated  with  strict  impartiality, 
\w  intend  t..  compare  the  results  "i  the  tests  with  the  aetual 
clinical  findings,  and  where  these  do  not  agree  we  assume  that 
e  dealing  with  a  reasonable  readei  who  ii..(  -  not  forg«  t  that 
syphilis  i?-  a  very  prevalent  disease  and  that  one  man  can  suffer 
i  rem  two  complaints. 

Tin-  report  naturallj  divides  it ~. - 1 1  into  two  parte     Wi    j 
as  the  clinical  and  pathological  records  of  some  i  100 
<  M  these  b  number  gave  positivi  .  and  we  prop 

review  the  clinical  evidence  which  is  available  to  confirm  I 
•    results.     From  tin-  we  .-hall  deduce  that  evidem 
syphilis  is  available  in  a  sufficiently  Large  number  t.>  warrant  the 

uption  that  all  «.t  the  positive  men  really  had  syphilis,  it 
that  a  positive  reaction  actually  indicates  Byphilis. 

On  the  other  hand,  a  number  of  men  gave  negativt   ■•■ 
and  we  .-hall  investigate  theii  cases  t>.  find  out  it  any,  and 
lti>\\  many,  ol  these  were  syphilitic.    We  Bhall  then  be  m  a  position 
to  aaj  thai  no  oases    "i  verj  rev  cases     ol  Byphilis  ^i\>  negative 
results,  and  thus  it  b  t-  b1  .    rt  port*  .1  n<  gative  m  a  man  suspected 
philis  it  will  Ix-  more  oi  less  improbable  that  tin 

:>!illi-. 


1 1  appears  to  uc  thai  evidence  oi  this  nature  ie  more  convincing 
i  haii  a  table  of  results,  which  must  always  be  undei  suspicion  when 
mi  clinical  illustrations  accompany  it . 


1 1      Tim.   .M  \ti.ki  u      \-.  \[.\  BED 

The  *  ri«     ••!  W  ■  nermann  teste  under  survej  consists  ol  the 

diagnostic  '  examination  made  in  this  hospital  upon  every 

man  admitted  into  the  venereal  Bection  for  syphilis  or  Buspected 

syphilis,     [n  some  casi     this  test  was  performed  while  the  man 

was  still  at  duty  in  a  local  establishment. 

The  investigation  is  confined  to  thoc     men  whose  cases  arc 

•  •I  upon  the  card  index  system,  since  the  former  method  of 

ding  was  too  cumbersome  to  analyse.    Thus  it  consists  "t 

i  w  ///man  who  was  admitted  between  October  1.  L917,and  Juni  30, 

L918,  and  in  addition  a  few  rather  old<  o  have  nol  been 

readmitted    I >ui    who  happen  to  have  come  under   observation 

and  have  been  '  written  up  '  on  cards  from  the  "I<1  notes. 

No  selection  ol  None  have  been  omit 

The  routine  procedure  by  which  the  i  ases  analysed  are  colle<  t*  d 

i-  a-  follOVi 

(o)  I  admitted  direct    t"  the   Venereal  Section  with 

diagnoses  oJ  syphilis  made  in  local  establishments  without  anj 
ktory  teste   having   been  applied.     The   Wassermann  test 
which  i-  then  carried  out  ie  the  one  under  review. 

(6)  Cases  are  admitted  i i  ambulance  trains  with  a  diagnosis 

■  ■!  Byphilie  made  in  another  hospital.    Thes<   have  often  received 
a  Hnall  amount  ol  treatment.    Thej  are  subjected  t"  the  Waea  i 
maim  test   before  further  treatment,  and  this  ie  the  test  under 
re\  iew. 

{<•)  i  admitted  which  have  been  diagnosed  a>  syphilis 

.11  the  strength  ol  a  Wassermann  tesl  oarried  out  by  us  before 
admission.    This  b  si  is  thi  n  the  one  t"  be  reviewed. 

(</)  A  number  <>t  oaa  -  are  admitted  in  which  8.palliduti 

been  found  either  by  us  or  the  Medical  Officers uteade  establish- 

mi  nt~,    Thi  routine  subjected  to  the  Wassermann  t«  -t 

after  admission,  and  this  it  thi  one  selected  foi  review. 

(Jnfortunateh  many  ol  the  nan  admitted  \\ith  venerea]  sores 

had  been  treated  outside  with  local  antiseptic  applications,  and 

i  .v  pallidum  often  tailed. 

Ever}  man  admitted  is  examined  aocord  ■•  routine, 

and  tin    particulars  are  entered  upon  ■  card.    This  is  designed 

nnt    t"   collect    a   mass   "t    detail    which    has   ordinarily   little 

diagnostic  value,  l>m  t.>  record  the  important  features  of  everj 

i]  i   plan  which  is  convenient  for  the  collection  "t 

mass  statistics,    All  applicable  laboratory   teste  ed  out 

leVBT]   man  i-  mm   lumhai    punctured.      Ill  many 

>.t  the  cases  in  which  the  lumbar  puncture  shows  evidence  "i 
nervous  disease,  neurological  and  ophthalmological  examinations 
'  ■  >  made 


The  following  illustration  <■)  the  fronl  oi  the  card  will  give  an 
indication  "t  the  type  ol  examination  to  which  the  nun 
subjected.    Jt  1-  filled  up  with  a  hypothetical  i  aee.    The  back  <>i 
the  card  deals  with  reinfections  and  relapses  upon  a  >iniilar  plan. 

SI  201 

\  ■  Cl 
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Papulo  rphilide,  trunk  tad  lin 
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■i.n  3,  191a 


II  l\  lupho 
\\   I: 


The  iiuihIm  i  ill:    385istheniai  ■   aumber,  which  is 

ina  ribed  u] the  syphilis  papers  which  he  i  arrii  -  with  him.    It 

■  I  ii inexion  with  the  '  follow  up  '  system  which  ensur*  - 

I  —  ible  thai   «■•  are  kepi  informed  "i  tin    subsequenl 
history  of  tin-  man.  in  particular  in  connexion  with  subsequenl 
w      'iin. inn  tests  [vidt   Fildes  and  Parnell,  Journ    oj  tfu 
Naval  Medical  Service,  Julj    1918 

The  'Type    <    I     indicates  thai  the  man  i  ind  has 

been  treated  bj  us  with  the  '  number  l  '  coum  ■•)  treatment. 

\  classification  "t  yphilis  into  'stagee'  results  in 

the  discover}   >>!  bo  man;   borderland  cases  that,  foi   statistical 
purposes,  we  divide  our  material  upon  a  time  l>a-i-  or  up 
basis  which  combines  a  time    and  clinical  I 

Tim-  an  '  \  man  with  an  inoculation  lesion  in  whom 

thi    W  .    ■  • i    reaction  has  nol  yet  beoomi    positive. 

\      r.  .    if  ,,  in. in  with  an  inoculation  l<  -i"n  oi   with  a 

hist  or  j  nt  an  nun  illation  lesion  bul  \utli  no  « >t  li-  i  signs  or  history 

infection  excepl  glandular  enlargemenl  and  a  positive 

w      ermann  reaction  up  to  and  including  18  months  from  the 

•  infei  lion. 
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A    I ' '  case  i-  a  man  with  signs  or  history  ol  general  infection, 
including  a  positive  Wassermann  reaction  up  t"  ami  including 

Is  uioiit  hs  from  tin-  date  of  iilti<  1  i<  >n . 

A     I)    c;iM-  i-  a  man  with  or  withoul  symptoms  or  signs  over 
is  months  from  the  date  oi  infection. 

It  will  be  observed  thai  type  A  and  B  casee  include  all  instances 
>>t  '  primary9  Byphilis.  C  cases  are  the  acute  or  recenl  cast 
'secondary'  syphilis,  bul  some  early  'tertiary'  lesions  come 
nnder  I  his  category  ;  while  I  >  cases  include  not  only  late  '  secon- 
dary '  but  '  tertiary  '  and  most  '  latent  "  infections  further,  this 
•  iy  also  includes  those  cases  which  air  ordinarily  impossibl< 
to  classify,  namely  men  with  a  healed  inoculation  lesion  in  whom 
no  signs  "t  generalization  have  appeared  although  tin-  infection 
was  over   I  S  moid  h-  before. 

From  the  point  oi  view  ol  treatment  the  most  important  factor 
t>>  determine  is  the  time  factor,  and  therefore  we  make  Bpecial 
efforts  to  decide  the  probable  date  of  infection  and  do  not  attempt 
to  determine  whether  a  man  i-  a  '  late  secondary  or  a  '  tertiary 
oase.  As  for  the  expression  'latent  '.this  is  a  misconception,  and 
altogether  ignores  the  fact  that  all  who  .-how  a  positive  Wasser 
mann  reaction  have  active  syphilitic  lesions  whether  externally 
detectable  or  not. 

The  technique  used  in  the  carrying  out  of  the  Wassermann 
reaction  is  that  of  Pildes  and  Mcintosh,  described  in  the  Interim 
Report  "i  a  special  committee  of  the  Medical  Research  Committet 
upon  the  standardization  of  pathological  method-.  (Special  Report 
Series,  No.  14,  1918.) 


III.    Tin:  Kviukm  i:  oi   SYPHILIS  wiik  n  [S  AVAILABLE  to 
I  OB  ntOl     i  ui:    \Y  UBSKRM  w.    RSAI   [TON. 

It  will  be  understood  that  greal  difficulty  is  inevitable  in 
attempting  to  find  evidence  of  syphilis  in  many  casee  which  give 
posit i vi-  wassei mann  rea  t ions. 

This  isvery  largely  due  to  the  fact  that  this  reaction  is  accepted 
so  completely  as  i  onclusive  evidence  of  syphilis  thai  in  the  hurry 
ol  routine  work  minor  points  arc  often  not  re*  orded,  and  it  must 
In-  remembered  that  we  are  not  now  dealing  with  oases  but  with 
records,  and  the  evidence  we  em  seeking  must  be  found,  or  not,  as 
ml-  in  the  records  oi  the  routine  examinations. 

\\  i-  oannol  make  at  a  isory  examinations  to  dear  up  obst  un 
points  or  make  further  inquiries  from  men  «  h"  have  pnnimd  far 
bej  ..nil  our  control. 

It  i-  tii ~ f  of  all  111 .o  \  to  determine  accurately  what  may 

.  pted  as  oonolusive  evidence  of  syphilis  and  what  a>  suffi- 
ciently conclusive  oi  suggestive  evidence. 

The  i.iil\  oonohisive  evidence  of  syphilis  is  the  demonstration 
of  8.  /Killiiliim  in  one  of  tin  lesions  oi  the  disease,  but  it  i-  not 
prat  ti.  able  to  confine  the  diagnosis  to  rat  h  narrow  limits  as  this. 


Ill 

\\v  are  bound  to  follow  the  same  lines  "t  evidence  which  have 
11  use  for  centuries  in  the  diagnosis  <>f  this  disease,  bul  we 
have  by  design  weighed  thi>  evidence  in  an  especially  critical 
manner,  in  order  thai  it  may  nol  be  Baid  thai  we  havi 
trivialities  as  evidence  of  Byphilis      \\  pinion  thai  what 

■  1  as  evidence  ol  syphilis  cannot  reasonably  In- 

«li  —  I»iiT.  d. 

Mosl  n  liani  •  has  be<  n  placed  on  the  following  points  : 

-    pallidum, 
Winn  8.  pallidum  has  been  demonstrated  by  as  or  bj  other 
observers  whom  we  know  to  be  reliable,  we  accepl  this  as 
elusive  <  \  idence  ol  Byphilis. 

(2)  Clinical  - 
(a)    Viiurnil  .soff.s.     Wt-  raiiimt  attach  any  value  to  s  venereal 
-  ■  videnoeoi  syphilis,  unless  it  presents  the  chara<  ten  known 
I [untei it ii  '. 

\    '  Eunterian  '   Bore   wi         ep1 
syphilis,  bul  all  othei  boti  b,  whether  '  indurated  '  or  not,  are  not 

•  ■I  conclusive  diagnostic  importance  unless  8    pallidum  can  1» 
demonstrated  in  them. 

In  a  naval  clinic  Buch  as  this  practically  every  man  can 
histories  of  '  chancroids  '  or  boti  -  .  and  numberli  bb  examples  ol 
conditions  may  be  observed.  I>\  physical  examination  it  i- 
nol  possible  to  deteel  which  are  due  to  8  pallidum  and  which  are 
nol  :  the  mosl  unlikely  looking  '  Bofl  found  to  contain 
S.  pallidum,  while  definitely  indurated  ulcers  fail  t"  presenl  an} 
evidence  "t  Byphilis,  either  at  the  time  "t  examinatii r  later. 

Therefore  we  paj  no  attention  to  bui  h  conditions  in  this 
review  unless  thej  contain  8.  pallidum  <>r  exhibil  Hunterian 
i  harai  I 

Unfortunately  a  considerable  proportion  "t  these  cases  are 
-till  treated  with  local  antiseptics  before  thej  i  ome  under  hospital 
rvation,  and  these  applications  verj  largelj  reduce  the  value 
of  the  negative  spironeme  test.  It  is  found  thai  in  anj  untreated 
Bore  the  existence  ol  Byphilis  maj  bealmosl  ruled  ou1  it  Bpironemes 
are  nol  found  Mt  two  examinations  by  the  dark  ground  metln.il 
bul  w  hen  the  Bore  is  treated  t  ln>  is  w<>  longei  the  case,  and  thus  a 
number  of  our  cases  which  give  positive  Wassermann  reactions 
with  sores  on  the  penis  a>  the  Bole  suspicion  "t  Byphilis  are 
deprived  ol  the  only  definite  teal  bj  \\  tn<  h  the  diagnosis  can  be 
established. 

ommon  practii  e  for  medit  al  «'Hi'  era  fl  ho  are  nol 
in  a  position  to  apply  spironeme  tests  t"  give  a  man  a  d< 
Qalyl  and  then  Bend  him  to  hospital  For  tin  tin  t  treatment.    The 

•  videnoe  upon  which  the  Bore  was  thus  diagnosed  as  syphilitio  may 
or  may  nol  have  been  good,  bul  in  any  case  this  evidence  is  seldom 
transmitted  with  the  patient  in  a  form  whit  h  i  an  be  ■"  cepfe 
conclusive.    Thus  we  are  confronted  with  a  furth 

which  upon  arrival  have  been  treated,  and  show  as  the  only evi 
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dence  of  disease  a  healed  or  healing  sore.  Winn  these,  upon 
examination,  -lmu  a  positive  Wasaermann  test  we  have  no  means 
"t  judging  the  ."  ■  nracy  <>f  the  result. 

In  all  ct  snoh  treated  cases  when  the  Wassermann  reaction  is 
positive  we  are  oi  course  compelled  to  continue  treatment,  but 
when  the  reaction  is  negative  we  discharge  the  patient  undi 
organization  for  further  observation  until  the  diagnosis  is  more 
obvious. 

(6)  Cutaneous  exanthema.    Lesions  of  tht  murou*  nKmhrani .»■  and 

other  signs  of  generalized  typhilis.     The  characteristic  signs  oi 

rahzed  syphilis,  whether  late  or  early,  may  ol  course  l»-  taken 

inclusive  evidence.     Only  in  the  case  "t  general  glandular 

enlargement  <l"  we  make-  an  exception. 

General  adenitis  is  a  characteristic  feature  ol  syphilis,  bul  is 
present  to  a  variable  degree  in  different  oases.  Since  tin-  condition 
i-  often  observed  alum-  as  the  only  clinical  sign  "t  disease,  we 
think  it  better  to  exclude  slighl  degrees  oi  genera]  adenitis  and 
only  accept  it  as  conclusive  evidence  oi  Byphilis  when  it  is  recorded 
a    i»  bag  '  marked  '. 

(/•)  Abnormalities  of  thi  central  nervous  tystem.  We  have  found 
that  by  means  "t  lumbar  puncture  and  an  ophthalmoscopic 
examination  of  the  eye  grounds,  evidence  "t  disease  may  be 
detected  when  all  other  methods  fail.  Sucb  lesions  are  a  cepted 
as  conclusive  evidence  "t  Byphilis. 

<.'{)  '  Historu s  '  of  syphilis. 

\-  already  indicated  histories  of  venereal  disease  may  In- 
obtained  from  a  large  number  of  naval  ratings,  and  thus  such 
histories  cannot  be  accepted  as  evidence  ot  Byphilis  unless  sup- 
ported by  exact  details  "t  the  original  condition. 

When  a  man  has  a  history  "t  a  '  Bore  on  the  penis  '  alone  we 
reject  the  evidence,  but  when  he  has  a  history  of  a  Bore  followed 

l>\  a  rash  and  sore  throat  or  b< ■  other  definite  characteristic  of 

Byphilis  we  accept  this  as  conclusive  evidence,  although  it  i<. 
.>t  course,  only  relatively  conclusive. 

\_iin.  it  a  man  i-  dest  ribed  as  having  had  a  Bore  on  the  penis 

which  hae  appeared  to  the  doctor  who  -aw  him  at  the  time  to  be 

ufficientrj  charat  teristic  to  warrant  a  course  "t  arsenical  or  even 

mercury  treatment  we  are  bound  t>>  accept  this  fat  t  as  evidence 

philis. 

It  will  be  understood  thai  in  many  oi  thi  v   pallidum 

iund  at  the  time  of  treatment,  but  the  written  records  which 
accompany  the  men  are  usually  fragmentary  and  these  fad 
often  omitted. 

"•a  a  n  reaction. 
\\ '.  consider  thai  it  is  not  illogical  to  bring  forward  previously 
or  subsequently  performed  Wassermann  tests  as  i  ridence  "f  the 
■  orret  tneaa  of  that  i  arried  oul  upon  admission  to  hospital. 

In  theory  it  would  a j>|»-ar  inadmissible  i"  cite  the  test  rtsell 
a  hen  the  test  it -eit'  ia  being  proved,  but  it  is  impossible 
\  i 
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t .  >  disregard  confirmatory  reactions  entirely  .    The  accuracy  of  the 
n  reaction  Lb,  after  all,  accepted  by  t li« ■  vast  majority 
oi  authorities  upon  thir-  Bubjeot,  and  the  object  "f  th<-  pn 
review  La  chiefly  to  Bhow  how  it  operates  in  practice  Ln  ■  largi 
icntii'  ind  to  demonstrate  that  there  is  i 

to  support  the  suggestion  that  it  is  prone  to  relatively  frequent 
anomalies. 

In  the  Interim  Report  "t  the  Sub-committee  <>t  the  ftfedii  a  I 

rch  Committee  examining  thi>  question   (Special    Report 

\      i  i    L918)itisf  igg  rted  that  when  ■  positive  W 

mann  reaction  is  the  Bole  evidence  "t  Byphilis  (detected  l>y  the 

ular  observer  who  makes  the  clinica]  examination)  it  should 

!„■  repeated,  and  it  .-till  positive  it  may  then  be  accepted  as  proof 

philis. 

<  >n  these  grounds  we  feel  justified  in  I  ions 

performed  •  >n t ~i< i«  the  hospital  before  admission  as  proof  >>!  the 
correctness  of  our  own  tost,  and,  similarly,  the  results  of  supple- 
mental \  tests  carried  out  by  us  after  admission  or  after  discharge 
bo  duty. 

Unfortunately  the  number  oi  oases  is  Bmall  in  which  this 
supplementary  evidence  can  be  adduced,  because  very  few  ol  the 
men  have  had  Wasuoruiann  tests  applied  before  admission,  and  it 
thai  had  they  were  often  negative.  The  nun  frequently  were 
Buffering  from  suspected  primary  Byphilis  with  Bores  treated  with 
antiseptics  and  were  only  admitted  t<>  hospital  when  we  had 
demonstrated  the  existence  "t  the  |»»iti\<-  reaction  for  the  first 
time. 

tiii.  Bince  all  cases  when  found  to  have  a  positive  reaction 
were  immediately  subjected  t>>  intensive  treatment,  most  oi  the 
teste  which  we  were  able  subsequently  to  apply,  gave  negative 
results.  As  a  routine  they  were  only  repeated  when  in  our  expe 
■  thej  were  expected  to  give  this  negative  result,  namely 
three  month.-  after  treatment. 

In  practice,  therefore,  it  was  only  occasionally  that  we  were 
,il>|e  to  make  use  of  tin-  supplementary  evidence,  namely  in 
61  i  ases  in  which  this  was  the  only  dire*  t  evid(  nee  ol  Byphilis. 

•    tffeCl  <;/  hi  Hi  im  ill 

Theeffed  of  anti-syphilitic  treatment  upon  the  manifest  signs 
was  nt  very  little  value  t"  as  as  evidence  ol  Byphilis,  because  it 
was  nut  necessarily  carried  out  alone.     In  practically  <\eix 
observed  the  lesions  resolved,  or  were  resolving,  before  dischargi 
From  hospital. 

When  dealing  with  soft  Bores  in  ■  patient  who  Ka%''  ■  positivi 
w  i  nermann  reaction,  local  treatment  was  always  applied  in 
addition  to  the  anti  syphilitii  treatment,  and  therefore  n  was  not 
possible  to  differentiate  between  the  curative  effect  ol  these  t«" 

|lllM    I  - «  t  lilt     - 

It  the  effecl  ol  treatment  i-  tn  lie  accepted  as  evidi 
Eiyphilis,  it  may  Im  -,iiil  to  have  been  positive  in  practically  • 
itistatu  i 
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(ti)   Hihifi^i-s. 

When  a  in.ui  has  a  lesion  which  is  treated  as  syphilitic  on  the 
jole  evidence  of  a  positive  Waaaei  mane  reaction  and  subsequently 
develops  obvious  symptoms  of  syphilis  as  a  relapse,  this  is  to  be 
accepted  as  conclusive  evidence  that  tin-  original  lesion  was 
syphilitic. 

These  occurrences  were,  however,  so  few  in  our  Beries  thai 
they  are  oi  little  or  do  assistance. 

(7)  Previous  apparently  non  typhttiiic  venereal  disease. 

When  it  i-  admitted  by  a  man  thai  he  has  had  gonorrhoea, 
"chancroids',  or  buboes,  or  when  he  Bhows  definite  evidence  oi 
such  venereal  diseases,  it  can  be  assumed  thai  he  may  also  have 
had  syphilis.  There  was.  however,  hardly  a  man  in  the  whole 
series  who  failed  to  give  positive  indications  of  this  sort,  and  thus 
it  cannot  be  used  in  evidence  except  to  show  thai  the  history  oi  all 
the  men  wm  consistent  with  a  diagnosis  of  ByphiUs. 


I  V.    The  Kvidkv  bob  Syphilis  obtained  en  those  Cases 

which  gave   Positive  Wassermanh  Reactions. 

1.17"  men  were  found  to  give  positive  Wassermann  reactions 
and  the  following  is  the  confirmatory  evidence  of  Byphilis : 

(A)   '->'-i*  men  were  conclusively  Bhov  a  to  be  Byphibtic  by  reason 

■  ■I  i  he  presence  oi  8.  pallidum  or  clinical  signs  or  histories  of  a 

alized  condition  characteristic  of  syphilis  i  vidt  Table  l .  p.  16). 

B]    82  men  were  accepted  as  Byphilitic  on  the  evidence  of  anti- 

syphilitic  treatment    having  been   previously  applied  for  local 

venerea]  conditions  which  in  the  opinion  oi  the  medical  officer 

responsible  for  treatment  were  syphilitic  [vidt  Table  ~.  p.  26). 

((')    16  men  were  shown  to  be  syphilitic  by  means  of  lumbal 
puncture  and  ophthalmologica]  examination    vidt  Table  3,  |>.  30). 

(D)  5  men  were  shown  to  be  syphilitic  by  methods  Band  1 
Table  I,  p.  30). 

(E)  61  men  were  accepted  as  Byphilitic  by  reason  of  previous 

■  •i  lubsequenl  positive  Waasermann  reactions   vidt  Table  6,  p.  32). 

(F)  •  men  wen-  diagnosed  by  methods  C  and  E  [vidt  Taole  6, 
p.  34). 

(G)  23  men  were  diagnosed  b]  methods  Band  B(  vide  Table  i 
p    M 

II  ::  men   wen-  diagnosed   by  methods    B,  C,  and    i: 
Table  B,  p.  38). 

(I)    ti."i  men  remained  with  positive  Wassermann  reactions  in 

whom   lireel   evidi  yphilie   was  demonstrable 

Table  B  p 


1 1 


\     Thb  Evidence  oj  Syphilis  obtained  in  tb 

Willi  II   GAVE   NEGATIVE    WaSSBBXANN    REACTIONS 

* Ions,  and  tli<-  following  is  tbt 
evidence  >>t  Byphilis  obtained  : 

L27    men   bad  sores   which   contained    8.   pallidum   {vidt 
Table  10,  p.  42). 

(6)  :f4  nun  had  sores  or  scan  which  had  contained 

8.  pallidum  or  had  been  diagnosed  as  Byphilitii   and  had  been 
treated  [vidt  Table  11,  p.  44). 

(c)  6  men  had  Bores  in  which  8.  pallidum  was  not  found,  but 
thej  Bubeequentlj  developed  Byphilis  [vidt  Table  12,  p    W 

I  man  bad  manifesl  Becondary  Byphil 

j  men  had  manifesl  tertiarj  Byphilis  [vidt  p.  l">). 
(/)    2  men  had  cerebro-spinal  syphu  I  ible  18,  p    • 

Thus  conclusive  evid  philis  was  obtained  in  IT1  ol  tK< 

II  men  had  no  active  lesions  <>t  non-syphilitic  lesions,  bu1 
a  definite  history  "t  Bjrphilic    vidt  Table  14,  p    <v 

It    may   lie   a.-Mimril    that    .-i-viial   ol    these    wrli     '  UTCd    anil    1 1 « • 

Byphilitic. 
No  evidence  oi  Byphilis  was.  obtained  in  the  76  remaining  men 
who  gave  aegative  reactions.    They  maj  be  classified  as  follows 
Xmi  syphilitic  cases     23  men  with  Bores  which  were*  not  treated 
l>ut  they  did  not  develop  syphilis  [vidt  Table  15,  p.  ■■' 

Undiagruai  d ca  »<  i  -  i~>  nun  iia<l  similar  i  onditionB,  bul  thej  » 1  i*  1 
not  come  undei  observation  again. 

Doubtful  oast  -     8  men  were  Baid  t"  ln\ >  bj  philiB,  bul  no  signs 
"t  bj  |ilnli>  were  present. 


VI.    Cases  of  Syphilis  to  which  Special   Refbbencj 

i-  m  \in.  in  i  iii.  Tex  r 

The  following  is  tl"-  onlj  case  "t  manifesl  se larj  syphilis 

m  which  the  Wassermann  reaction  was  aegative.     It   will  Im 
red  thai  the  man  was  no  longer  in  the  acute  stage,  bul  the 
condition  was  partially  resolved  aftei  mercurial  treatment. 

i  5  I 
Infected    i~>tli  June,   1917.'     Original   lesion,  Bore  "n  |- 

■  I   with   'several   mercurial   inunctions'  and   black  wash. 
Examination  t.'i  8  pallidum  on  the  6th,  7th,  and  '.'tli  Novembi  i 
1917,  negative.     Physical  examination  on  -".'tli  November,  1917 

ol  soree  on  body  "t  penis,  prepuce,  and  glans.  Marked 
general  adenitis  Condylomata  am.  mucous  patches  on  tonsils 
Bubo  right  groin     \\    R  tive  on  80th  November,  1917,  and 

at  tin-  napai  the  probable  date  "f  infection  rofera  i"  infaoUou  »itli 
■yphilii  if  the  man  baa  ■yphilia,    Whan  >  man  hai    atrfl  aoree'  at  guuwiltoi 

■  " '  lyphili  n  with  iIhim  noa-ayphiUtii 

. 

. .1  hi  the  text,     ■    •    !• 
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on  the  28th  December,  1917.  Treated  with  0>9grm.  ■  914  '  on 
i".nli  November,  1917,  on  3rd  December,  L917,  and  on  3rd  January, 
nils.     Lesions  resolved. 

We  ma  j  also  insert  the  Following  as  a  further  example  "f  this 
rare  condition,  although  it  does  nol  come  into  ih<-  Beries  under 
review. 

(  a  ■  No.  i  658. 

Infected  March  1918.  Never  had  a  Bore  on  penis.  Rash  first 
noticed  in  July.  Treated  with  one  small  dose  of  Galyl  on  L'.'.nl  July. 
Examined  27th  July,  L918.  Very  marked  general  adenitis.  Fading 
discrete  maculo-pajpular  syphilide.  ( Sonorrhoea  and  epididymitis. 
2  lymphocytes  and  negative  Wassermann  reaction  in  the  i  erebro- 
i  fluid.  Treated  with  2-7  grms.  ol  '.Ml'  in  6  doses  from 
28th  July  to  I  -"it  fi  August,  A  -kin  Berxheimer  reaction  and  rise 
ol  temperature  followed  the  firs!  dose,  On  the  9th  August  the 
\\  .  ,  i  n i.i nn  reaction  in  the  Berum  was  negative.  It  had  nol  been 
tested  before.     I'  was  also  negative  on  8th  September. 

The  following  are  the  only  two  instances  oi  negative  reactions 
occurring  in  cases  oi  manifest  tertiarj  syphilis: 

'  'ase  No.  16. 

In  tret  id  in  June  1917.  Origina]  signs  nol  stated.  On  1 7th  St  i 
tember,  1917  the  Wassermann  reaction  was  positive;  treated  with 
I  >2  grms.  Galyl  from  3rd  to  21s1  September.  Examined  L  8th  Octo- 
ber, L917.  Deep  gummatous  ulcer  inside  light  cheek.  Genera] 
adenitis.  <  in  26th  October,  1 917,  the  Wassermann  reaction  was 
negative.  Treated  with  3-15 grms.  '  nil  between  1  * »t  1 1  October 
and  itli  November,  L917.  Dicer  healed  in  4  days.  The  Wasser- 
mann reaction  was  positive  on  Lsrl  February,  1918. 

v,,    127] 

Infected  in  (?)   1911.     So  as  penis,     (t)  Treatment. 

Examined  1 7th  May.  1918.    Dicers  on  legs.    Scars  ol  abscesses  on 
legs.    Recent  erosion  at  site  of  original  sore  on  glans.    On  1 7th  May 
the  Wassermann  reaction  was  negative,  but  on  31sl  May  it  was 
positive.    No  arsenical  treatment,  bu1  mercury  was  adminisfc  n  d 
I  fleers  healed. 

One  further  case,  No.  1191  gave  a  negative  reaction  bul  no 
manifest  a<  tive  lesions  were  present,  only  the  scan  "t  old  lesions. 

Vo   1 191. 

Infected    1910      Sun penis  and  sore  throat   followed  by 

ulceration  ol  the  palate     Treated  with  mercury  pills  for  two  yi 
Examined  9th  May,  1 9]  8   General  adenitis.  Soft  palate  destroyed 
by  previous  ulceration.     Posterioi   pharyngeal  wall  Bcarred  and 
ited     <  »l<l  iritis  in  lefl  eye.     i  Lymphocytes  and  a  negative 
w  i    •iiiiaini  reaction  in  thi  pina]  fluid     Treated  with 

'I  i  '  between  LOth  and  26tn  May,  On  I7tli  May  the 
w  i  •  i'ii i.i i ■  1 1  reaction  waa  negative,  bul  one  week  later  it  was 
positive  ( vide  Table  1 1  p 
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■    miil  t'oiirliisir,  Eridmci  •■!  SyphUia  (continued). 
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Reactions  awl  Conclusive  Evidence  of  Syphilis  (continued). 
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Reactions  and  Oondueivi  Evidena  oj   ?j  ontinued). 
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Reactions  and  Conclusivi  Evidena  of  Syphilis  (continued). 
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Reactions  and  Conclusim  Evidenc*  of  Syphilis  (continued). 
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Reaction*  who  had  been  Diagnosed  at  Syphilis  and  Treated 
Ouisidt  (continued). 
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Three    doses    '914'    In 

'17. 

19    2  18 

inj.-.  tionsof  H 

Bore  'in  penis,  i 
ofQalyl  ii-      1917 

1 '  .    1917 

11.  8.17 
13.  9.17 

12.  M- 


s    2.18  ii 

s      _•   |s  II 


5.12.17  0 

S.  1.18  0 


3Q 


Table  3.  Men  wit)  Poaitiw   Wat  to  i/rrr 


~v;.Ai/i«. 

«  B 

8.  putt,                 dun 

- 

N 

\ 

1009 

19    i  18 

P 

.siil.|.n-|.iiti.i! 

■■ 

- 

W  P 

Indni                      1  small 
un.l.r  Mirf.u  >•••(  prepuce. 

II 

P 

1130 

P 

ii        Indurated  ulearoa  under- 

Is 

i 

117" 

P 

i 

II 

.' 

1" 

1261 

17.  ."..Is 

P 

l'hill: 

Is 

1223 

17     .'.Is 

P 

Indm 
niloai  D 

<>f  fr.i.tnim. 

.1 

•IT 

P 

Bnboei  K.  .in.l  1.   i 
idenitii       \ 

II 

1036 

19.  7.18 

P 

\,l. 

II 

i 

p 

I-..I\ 

128 

IIIKI 

..(  peal 

.■n  ^Ihiu  t>.  K.  ..( 

iiimlw 

1163 

.:      ".IN 

P 

Nil. 

in 

1064 

IS    1.18 

P 

11.  ..I  i.  hea  for  i  month*. 

In- mi        M.in..r\    (..r 

■  -    I..I.I. 

16 

.1 

P 

l  I.'.'. 

P 

- 

1 

1600 

28    '.  Is 

P 

Nil.     V 

In 

II 

7    >.  Is 

P 

..f  »..r.-  ..n  prepai  * 
Dtl.  (1017  .     I'll -i-. 

li.lUtlll  I-. 

on  .'.ii;,' ..(  prepai  >• 
Nil     i  Ion  ii  ■ 

12 

II 

I.M.I 

II     ..Is 

p 

II 

P 

1371 

31      •  Is 

p 

'I'  \  i : i . i    I     Mi  ii  with  Positiw    II       • 

SffphU 


i:.  f. 

N 


w  i: 

i 


ii... 


i  ;^.' 

Illsl 


Ifl      I    Is 


-.  II 

.  n»    ami    ..11 

uii.I.t  -nrf.i.  .■ ..(  prep 

1 100 

uni  ". 

I'H  7. 
■ 

..ii  body  "I  i- 
\.l  I7'i     ii. Nl 


g     0000 


J 


sJtoum  to  haw  Diseast  of  tin  Central  Nervous  System  only. 


"f  SjfphUit 


l>«  al  antiseptics  to  Hurc» 
8.  pallidum  0. 

Local     antiaepti 

ulcir. 

Son  on  penia  in 


-„..  i  1903, 

Si, i     on   i»  in  •  in   1013, 

nothi  i  in  A ui.-.  1!H  7. 


Swellings  al  an  , 
K  lomata.) 


Probabh 
Infection. 


20.  3.18 

i),,   ion 


I    1809 

Apr.  Mils 
I.  3.18 


■  1003 
!  1013  oi 

a. ..-  ion 

25.1A17 
Denied 


Eflei  t  ..t  Treatment  Partner  \\  I' 

and  l: 


II.  ..I.,  i 


Sun-  on  |«  in.-,  i!'i  i.  101 i 

Bon  "ii  i»  in-.  1015.  Uai    1016 

Son    mi    penia    i  well '  1017  oi         I         I 

month*  .!_••  I.  ."i.ls 


i  lonorrl .i  Feb.  1017. 


20    3.18 


oj  th<  Central  Nervous  System  and  l""l  '»"<  Diagnosed 
for  Local  /.'  rion  -  Outsidi 


i' 

pkOit. 


s,,rr  i,n  penii  Sept.  1018. 

Illn-    do 
\|.r    I'M:     8 
■■I  i     \,.i    1018 

Ihr i 

I'.ii    kUi    I01C 
mi  panic,  1007. 

Mill      t»n 

doaea  of  Oalyt. 

I-  .ii-.     I'U  i 
•  Ualyl  in 
I'M  . 

ti   ilyl  kUj 
1018,    and    Inunotiona 


Probabh 
Infection. 


Btpi  I'M  I 

ii    :i- 


■in.nl  I'urtlni  U    II 

bV  -uli 


Iniprori  .1 


32 


Watatrmann 


U.K. 


.-Ai'/m. 

CUni 


Li    1.18        P 

> 

adenitis.    Doubtful  fad- 

745 

'.Mil 

v  118          P 

1.  3.10           1' 

it 

ing  n 

alow    nt     riM.t 
of  psnii  Dal.    Inflamed 
bubo  1. 
adi  ■ 
1  inliir.iT 

■  f  prepnoe 

^1  1 

10.  7.17          r 

- 

38 

30.  vi:        p 

ii 

- 

lv. 

130 

21.13.17          P 
21.   7.17            P 

pn  1 
\,l. 

- 

19.10.17          P 
••  10.17          P 
20.10.17           1' 

H 

prep 

ire  "ii  prapui  ■ . 
bod)  "f  ponia. 

Nil. 

21.12.17          P 

s                             Bnbo. 

[21 

I'll.  II.  17            1' 

Si  .ir  ol  old   - 

in  ■nlcraa. 

7'. 

31.10.17           1' 

■  ii.  u». 

111.11         r 

i  ...n.  • 

1049 

so.  kia        P 

.in-.             i 

.'J.  B.11           P 

■    in   mli  ii-. 

•  .ii.  it  L  gum. 

BiM 

i  '..17        r 

v 

liu 

21    5.18          P 

■  (orn 

fr.i.nuin.       Sou    ■•(    old 

■nil-. 

P 

Ki   .  nt  1  \  .  u.  ami 

1  ;i  . 

JIMT             P 

|.».. 

:;:; 


Reaction    who  had  a  Similar  Reaction  Previously  or  Subsequently. 


of  s,,,  ■ 


24.11.17  W.R.  P. 


Sore   "ii    penie.      !-■■     I 
W.R. 
V.W.P.  22.2 .18 


tiseptioa. 


penis. 

\\  I:    P.,  8.12.17. 
Sun-    "ii    penis,    1913 
\\  R    P.,  1.11.17. 


ProbabU  pAdtf. 

//'/"■(-.'  i   ■    ■    i  i  ,  Fnrthei    W.B 


D  • 

■  Upses. 

Reisul 

.'».  7.18 

Sealed. 

21. 

Dei    !■'!: 

- 

1.'.   7.  In 

_'...   '..IT 

Healed. 

24.  B.17 

1 90S 

•  IM 12 

27    •'  IT 

1006 

n,  t.  1917 

1913 
Oct.  1917 


u  I:,  rel  ip*  I 
1918. 


1912 
■i    penia,     1903.         1903 
\\  i:   P.,  [pr.  1918. 

\  '.r      [917  I- 

mi: 
N,,r,.  "ii  penii.  Apr.  1916 


i  ,"ii"ril 

penla,  1912     W.R    P 


I      .  In 


30.  9.17 
I.  3.18 

31.  5.18 
II.  9.17 
23.10.17 
31.  5.18 
16.11.17 

I.  3.18 
I.   2.18 

26  L18 
I.  2.18 

26.   1.18 


I    2.18V  \\  I' 


li    2.18 


28.  TIT  1 

10.  ."..I-  0 

13.  TIT  I 
28.   TIT  \   U.I 

IT    B.17  'I 

30.11.17  'i 

V    :t.  1^  'I 

7.  6.18  Q 

, 


Subpropul 

!'■  nib 


li  9.17 
-'l  12. 17 
22    3  18 

19.  tin 

IT.      •   In 


:>i 


T  viu.k  6    M  ■  i m ■in"  R* 

had  P  it      ..  /• 


u.i: 

.'..    i  18 

1 

pall. 

- 

.'  L8 

P 

1281 

17. 

V 

— 

819 

a 

8  18 

P 

-    fhlilt. 

I 


II 


Nil  14 


T  \iii. i    ,     .1/.  n  with  Posit  ■  •   Wa 


w  i: 

Oil                                       vi  l: 

17 
1105 

."i.    s  17 

1' 
P 

•  oi 

ii          ii 

10.  8  17 

P 

Nil.                                              i'           " 

_■ ; 

1' 

- 

7  ll'  1. 

P 

Nil 

123 

Is     1.18 

11    •■  1- 

P 
P 

1 

in, 

Nil                                               i'           0 

VI 

J..     1  17 

P 

Nil. 

K  P 

■     1  1- 

P 

\ 

(III 

\.\\  P 

i          0 

36 

thoum  to  lmve  Disease  of  the  Central  Nervous  8ysU  m  m 

I'reviouxly  or  Suhsnjui nth/. 


tphHit. 


_;.m-.  Jan.  1918. 
U  l:.  P.,  16  i  18. 
toea    I'M  i 

>..r.    on  penia. 


Probable 
Infection. 

10    3.18 
May  1917 


•  Treatment  Further   W'.i:. 

and  li' 


30.  7.18  1' 

14   i.ii  V.W.I'. 

28.  7. is         P 

V 


tJimjnosfd  as  Syphilis  and  Treated  for  Loral  I.- 
Previously  or  Subsequently. 


1 Y>  1 

Probabl 

Of  Sili  ■' 

■ 

Kuril,,  r  U.I: 

Result. 

23  1"  17 

P 

Had  i  a 

hi  .Inn.     Jnlj    1917 

14.12.17,  W.P. 

J     vl. 

— 

26.  7.18 

0 

U    R     P 

Son  "ii  |hiiis  in    1916, 

11     7.18 

_ 

21.12.17 

P 

treated  wil  !■  H 

• 

P 

t  !•  -tl-.. 

S..r.    mi  nlr I.  1      . 

Mm.  1916 

_ 

ll    2. 18 

P 

prepuce    treated    »itli 

17.  ."..Is 

0 

two  doaea  ol  <  i.ilvl  and 

■>.  8.18 

0 

llml  foui 

22.12.17 

p 

from  l>..    1911 

i!il7  and  Ml,,  ii  . 

i.    D       19171 

Healed. 

_ 



u  i;    P 

U  R,  P 

. 

_ 

one  .|....  ,,f  i  ;.ii\  i 

Bon     mi    panii    about 
n    J  17.  Treated  with 

? 

_ 

29.  7.17 

r 

ii    vi; 

0 

..in  doac  ..(  Oelyl. 

.W.P. 

Ink    191  1 

Mu   1917 

_ 

II      1   ls\ 

.w.i\ 

-f  QalyL 

Bora    "ii    i-  in 

— 

\miIi  one  doae 

throe  jreai    IK-     \\  B 

P.,  I'.u  18 

19.    7.1s 

W.P. 

Ipi     1918,   1 

■ 

..l  Oalyl  and  Ha    \\  l: 

P       |H   1    |s 

Table  7.  Men  with  Positivi  Waat  ft 


w.i:. 


- . ,J><lf. 
Clin 

! 


it        r 

17       W  1'  I'liirn-  ■-!-.      Subprepotia] 

.is  P  0 

peaii    Dtl.L.    rmd 

.:  i  In  ng 

,18      V.W.P  '•  l,r'' 

Dal. 


3.    ■  I-      \.U  V 


..il  18     I  17  P 

P 


r 


m 

p 

\.i. 

IS    i  Is 

\\  p. 

inir 

i  ill.  ei  in  roll  u- 

ill.r    ill.  •  a    .il 

Nil. 


• 


.-57 


Diagnosed  as  Syphilis  and  Treated  for  Local  /.■   ion    OutsiiU 
Previously  or  Subsequently   continued 


1 

of  8yi  ■ 


Sore    on    penis,     191 1 

nf  ■ ,,,  I'M  i 

1  i  /  for  f'mr 

months. 
u   R    0,  8.11.17      Oi 

close  of '606',  12.11.17. 
Sore  "ii  i m -n i -  19 

uli  it  on   pnbis.     Two 

■    t      III  I      . I, HI.  I'll.". 


Sept.  1917 

I'M  i   i 
l     I   18 


■  i.i-nt  Further  W.R 

and  R<  Result. 


Healed. 


24.11.17 
I.  3.18 


8.  2.18  P 

'i    -  l-     W.V. 


Sore    "ii     |  mii  i  -..     1916, 

I  i  Isl)  I  in 

June  ami   July    1916. 

I \,  d  doses  "t 

117.     \\  i:    P 
,i  Oct.  1917 
w  i:    ii.   14.6.18,  mii'I 

U  P    _'l  '.  18 
H 


Feb.  1916 


- 

2.18          " 

22. 

2.18          1 

|u 

L18          1 

i  • Thoea  in  i ' 

'  Slight  ohaie '  "f  penis 
m  Feb.  1917    W  R    P 

'17.  Tlir loses 

\\  i:  P  Maj  and  June 
1016,    Had  iln 

06     md  II.- 

tionsof'914  W  I:  P 
1917. 

>.,r,-  "ii 

«n  h  four  doses  "f  <;.iU  I 
in   1917  and  U 

i 
'H  i 

W.i:  P.  ...I  t.j  17, 
28  117.  1.6.17  \\  l: 
0,  I  l  7  17. 

u   R     P  . 
lis  since 
1917 


17.10.17 
18    1.18 

17     •  I'- 


ll    '•  IT 

- 


- 


1/' 


■ 

w  l: 

p 

v> 

101 

nn.         I)  II 


181     MOO 


Table  9 


w  i: 


dini 


16  i"  i: 

152 

• 

lii    8.17 

1476 

■ 

170 

ia  io  17 

107 

L70J 

16    B.17 

Ml   17 
I-  -  V 


It 

rSencral  ulrnitia     Honor 

rh'HM. 

norrhot*. 
rhoea. 

■Il'l\  llll 

num.    Bubo  I. 

il    iuIi  as. 

ol  penia. 


Multiple 

lulu. 

1 


39 


Oisea  .  ../  /A,  Central  Nerix  m    who  had  been  < 

Positivt    Wassermann  I  isly  ot  Subsequently. 


penii  hi    1916 
i  re  ited  with  two  do*  - 

■Hi  '.  U  l:   P    i  ..i: 
- ore  • ' > i  ponia,  w.i;.  P., 

Sore  "ii  [tenia,  1910    Bg 
fur  three  months. 


■in.  in                Further  W.B 
Berall 

31.  5.18 

-  |8 

13.    7  Ifl 

May  1916 

■i    -  18          P 

Reactions  in  whom  no  Direct  Evidena  oj  Syphilis  was  found 


"f  Xi/i'hilf. 


ProbabU  oj  SypkMi. 

tmenl  Furthi  c  N'.i: 

ind  [■■  Dal 


■    p.  in-  hi    \i ..         r.    117 
1911 
Chancroid'  in  1916. 


I '.i  i  i.   " 

W.I-   ii.  16  >.18 


i  penia  in      1912  "i 
1912.  1.10.11 


Jam    1911       Healed. 

Healed. 
Healed. 


16    8.18 


W.li  0  on  2.8.17.  1  I.  2.1 

- 


»2     7  17 

-    I  18 

26.   7.  Is 


l.ln.17  Healed. 

I  II  17  Hi  tied 


.     I  Is 


in 


Tabu 

I  EzampU  ■'■ 


1270 


1129 
1140 

1296 


w.i;. 

I: 


304 

lc'7 


1160 
070 


17.   5.18 
24    5  !■> 


21,  6  18 
21.11.17 


10.  7.1H 


'Mill 


I 
I 
1 


5  1"  IT 

P 

p 

u  p 

10.10.17 

p 

in       .   Is 

'' 

a  under 
■litis. 

Nil. 

lulrnitia.  Cretin 
bubo  I.. 

■ 
c  ionorrhoca  and  rpidiil\ 

Uultiph 
under  i ■• 

\  i  phinici 

-I-.     induration     undn 


il  Imboni 

.    |»lllul\ 

■ 


II 


in  ii-lm in  no  Direct  Evidena  oj  8yphili&  was  found  (continued). 


Previous  Evidence 
of  Syphilis. 

ProbaNi 
Infeetion. 

Aug.1917 

Effeot  ol  Treatment 

iad  Relapaaa. 

of  SjfpMit. 

Further     U.K. 
Date.    Result. 

I.0..1I      antiseptics      to 
MTCt. 

Healed. 

ia  1.18 

-..  4.1s 

11 
'I 

Looal  .  1 1 1  f  1  - •  ptio.    W.K. 

11,,,,  p..  1  [ft 

1  lonorrl ,i  in  1!H7. 

Local  antiw  |'ii,  -. 

July  lit l T 
Apr.  1918 

Healed. 
Healed. 

- 

- 

Soren  on  penui  mrcum- 

( kmorrhoea     in     1913 

W.K.  11.  7. 11.  IT. 

1916 
6.10.17 

- 

- 

2a  -'  18 

_ 

_ 

_ 

vioua  venereal  disease. 

?  19.  3.18 
12.   1.18 

Not  hi 

: 

: 

iraputiaj 

Koresin 

at  trsennm.    8,  /«i//.  0, 

M.i>  1918.    Pom  U.K. 

',  M.i\  andjnne. 

1.  5.18 

Bete  "ii  penja.    B 

n,,.-uil,.il  buboi 

1893 

- 

- 

- 

1     K],,,|, 
■  lyinili-    1  in    1918 
Sore  on  pi 

•  .i.hi    1918 

1918 
20.10.17 

Healed 

in.  .vis 
J4.10.17 

•I 
11 

vaah     to  lore. 
w  EC  0, 

29.  B.17 

-• 

Healed. 

J.11.17 

:i.  .vis 
26.  7.1s 

13.   9.18 

11 
11 

- 

Healed. 

11 

_ 

— 

- 

_ 

II.  dad. 

•     7  18 

11 

I-' 


Tabu  n>. 


with  Sores  which  were  found  to  contain 


SapUUf. 

u  i: 

.    -  1 

\ 

K.-lllt. 

S.paU.                 Clinical. 

( .11-. 

7.18 

0 

P        Multipli  1 

.  ..n.iiiil  lull  11- 

0 

2& 

8.18 

II 

P            to                               n  either 

-nl.-  .4  lr.11  mini. 

1 

II              _ 

347 

.'•. 

1.18 

(1 

P            Mental 

_               _ 

:.:i 

iMs 

II 

P            lii.liir.i'- 

num.     Marl 
adanitia. 

.1 

1192 

1". 

5.18 

II 

P         Indurated  ring  "t  nnall 

li  11-. 

" 

18 

1  18 

II 

P         Indurated  moist  Blear  on 

1340 

31. 

:.  18 

II 

r          Septii    11I. ■•■r   perforating 

llll. 

1 

" 

.-.7" 

a 

8  18 

II 

P                 Siniill     rnxlill      J 

-kin  of  prepui 

1 

" 

143 

13.11.1 

0 

P             1                               D      under 

rarJaoa      "f      pn  | 

Marked  general  adenitu 

1383 

31. 

5.18 

II 

$1  lit  1.    11I.  it  hi   t..m  fr.u- 

num. 

- 

<i         — 

557 

16. 

8.18 

II 

1*         Ulcer    »itli    undermined 

931 

13 

l. Is 

II 

I1         1 . 

outer  surface  of  nn 
1..     l'uii.  bed 
uloer  "ii  pubis. 

1 

n 

27.11. 

0 

1'          Multiple  in. (in 

in  .  oronaj  -  ■ 

1381 

14. 

8.18 

D 

P         One   Indurated    nicer   »i 
torn  traenum. 

16. 

11.17 

0 

prepuce. 

167 

81. 

10  17 

11 

P             s,,r,.  in  -ill    11-  1 

I   .1   .1.1.  Illlls. 

l  18 

:;l  10 

D 

P         Indurated  sore  on  undei 

Burfaoe  "I  prepui  <■ 

1 1- 

ia 

1.18 

n 

P           s,.r,    ,i  fr  1. mi' 

nm  ..11   under  inrfai  • 

..(  pn 

331 

-'■ 

1 L*.  1 7 

11 

P          s,,r,.    B(    t..m    Eraenum 

Mil  kl    1  Jl  11.  i.il  .nli'lilll- 

P         Indurated  ion  in  iuli  ui 

73 

13  II 

11 

—         — 

1:    i  kmon  1 

1273 

IT 

■   Is 

n 

P         Indurated  uli  en  on  glaiu 
i  ..11  under  iui 

(.1 1  prepui  eF    s.  ].•  . 

torn  traenum. 

11 

H 

1196 

17 

5.18 

0 

r         Healing    imltii  1 

it  n. 

s 

0         — 

7.1s 

11 

r         s,  |,|„.  oioor  ni  traenum 

II 

11 

1318 

17. 

.  18 

11 

P         Son   "ii  undi  1  inrta t 

prepui  t 

11         — 

31. 

■   Is 

11 

r         Uloer al  ba 1  penia,  lt.\ 

II 

n 

17 

■     Is 

11 

r         Indurated  uli  1 

'nn     Mario  •!  gene 

i-  niii- 

1 

n 

13 


Spironema 

pallidum  and  »-itl 

SfJjfitici    Was*(fiit'itn,    : 

tpMUa. 

Prohibit 
Infection. 

Hub-  ,                        ■/  Syphilis. 

(Treatment             Farthei    U.I: 

Healed 

- 

10    2  18 

18          0 

8.11.17 
7.   1.18 

Healed. 

, 

8    3  18 

Heeled. 

- 

4.12.  IT 

Healed. 

- 

2.  3.18 

- 

:;.   1.18 

Healed. 

- 

0  •    1917 

8.  2.18          " 

- 

30.  3.18 

-              - 

- 

2.   1.18 

Healed. 

- 

- 

IS.   1.18 

7.  8.18          0 

_ 

10.11.17 

All  bi 

12.  3.18 

— 

Apr.  "r  M,i\ 

1918 
Oat,  1917 

22    2.18 

— 

Aug.  1917 
Sept.  r.»i: 

Healed 
Healed 

4.    1.18           " 
19.  7  18 

- 

2i>.  II   17 

».   2.1s            o 

- 

Almoet  1>. 

-                 - 

- 

- 

10.  8.18          0 

- 

24     1.18 

Healed 

9.8.18 

•   dyl  Apt 
lad  Mej   1918 

"f  8,  I'ttltdunt. 

II  "1  llir !"-■ 

\|.i      1918,   i.  e.    l-f..'r.- 

the   dwnoiutnUoa   ■•( 

9.  i-illt<ium. 

l"    l  18 
i    118 

10.  4.18 

i    i  18 

r. 
Healed. 

Healed. 

1 

- 

44 

Table  I"  (continued). 

•  Mi  %  with  Soret  ontam 


ii  .1 

3*5 

303 
796 


103  • 
1371 


UK 


I"  5 
.",.    I. 

11.  I. 
28  8 
21.12. 


19.    i  l- 
7.  -■  18  l> 


S.  fill. 


■  ..kiln. 

•    8  I 
Clini.*!.  \\   l: 


ill.  ■  r     per- 
forating (r.u  num. 
In.liir.it.  -.1  ui.  or  on  under 
surf*  e  ol  prepai  a,  in 

v.i.lin.-  ml  ni  I 

jr.. in. 

Soraa  on 
body  "( ponia  R. 

Iinluriil.   i 

in  mli  us  LDbL  extend- 
ing   mm    to    glans    iin.l 
nndsr  pn 
Subprepntikl  nil  • 

Igg  of    prepnoe. 
n  ndi  ii~  I. 


NllllKTHUS  Mllllll 

on  glnim  iiml  in  Mil'  us. 

•  i  .•  iiiiin. 
Hunt. ti. in  lore  "ii  tmilt-r- 


Table  ii    Selected  Examples  of  Men  with  > 

i  inn  mi 


i  8jfjiMil. 

i:.f.  hi:. 

Remit.    8.  pull.  CUnl  tvn-.     w.i: 


198         inU  L911       ii 


7.18.17 

0 

81 

ii 

.'t  li>  IT 

ii 

1000 

19    LIS 

0 

14. 1 1 17 

II 

mi 


*-.«r  of  deep  exi  m  Mod 
d  gum  t"  It   of 

Ir.nnuni,    with    urinary 
1 1  1mu«\ 

ill  ton  in  mil 
I 

oil  us 


•  ii    iinilir- 
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Spironema  pallidum  are/  n-ith  Xrijntin  Waxscrmftim  I'mrtioit* 


"1  9ffpUU$. 

ProbabU 
Infection. 

D  • 

..    »  18 

Subatqiu.nl  i 

Effect  of  Treat 

1: 

Kb. 
Partner    U.l:. 
D  •       Kcault. 

- 

Healed. 

- 

- 

Nov.  1  ■-•  1 7 

VI    1.18 

<■ 

28  1"  IT 

Healed. 

- 

- 

Aug.  1911 

22    2.18 

U  p 

Healed. 

...   1.18 
18.   1.18 

IP 
0 

Gonorrhoea    and    W '  1: 

llighl   1'.  .  Oct   1911 

Treated  with  8*6  am. 

Gsirl   (for.   1911  Jan 

1918. 

Jam   1911 

Healed.      1  Rem! 
or  previoua  diagnosis 
incorrect. 

1  l.   6.18 

0 

.    2.18 
28    U8 

Healed. 

Healing  or  Scars  of  Recently  healed  Inoculation  Sort  -  and  Negativt 

/;..,,  Ho 


Previout 
oJBffKOia. 


•it  penis, 
8.  pallidum  P.  U.l:  0 
I  with  two  dune* 
M. 

II  gfauu 
S.  pad 

jeotioni  of  Qalyl  Apr. 
Mi%  1918    Rapid  heal 
0  i  18,  W  K   P 
S  pallid 
II  t 
8.  i-illidum  I',  iii  Sept. 
1911,  treated  with  three 

I  Qalyl.    Sep! 
0  •    1911 
Bon   tieatud   with   one 

a  i"  i: 

8.  paBUmm   P 

before  hi 

8.  paOidum   I' 

Willi   IH.ldlWK  <■(  I  .  %  I  \  I. 


Probobb 

Infrrli.in. 

Ipt    1911 


u.l.  1911 

is.  i  n 

18.11.11 


"/  Syphilis. 
Effect  ..f  Treatment  farther  U.l:. 

and  I:. 


Is      I    Is 


1 7 

H     J  Is 


Is         I      |S 

12    i  is 


Is.    J   |s  \    \\    |- 
o 
JO    S.18 


M 


T  m'-i.i.  1 1  M- 

mtiiiii 


\\  i: 
N 


1291 


8.  »all. 


-    pkUU. 

din 


!•-!.         0 


Hiintirmn    -it.    haalil 

in  rali 


1282         31.  5.18          D 

ii...          ii  ..  18 

1518            5  T  18          0 

M  18 


Healing   . 

:  on  ondet  rar. 

mien 


Jl    •■  !•<  0 

1.4.18 

■ill   IT  0 


num.     I  ■■' 

in  rali  ii-  li.  and  one  in 
nl  prapnoe  i  auaing  ;<lii 


I -'1 7  17.    «.I8 


n  prepai 


Tabli   I-     '/•     intJu  ' /H'   Woaaermannt Stagt  in  whom Spironema 

mi  nl  Iml  who  later 


w  i: 


1 170 


Jl  12.17 

18  I"  IT 

;l      .  is 


i    -  I 
CUni  w  R      E] 


Multiple 

i    healing   nl' 't 
in  rali  ii"  Dal, 

i 

nil. 
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Healing  or  Scars  oj  Recently  haded  Inoculation  Sores,  and 
Reactions  (continued ). 


ofSjn 


frobablt  /Syphilis. 

of  Treatment  Farther    W.I!. 

D  •  and  R<  !  Result. 


Sore  treated   with  two       Julj  1917 
of  Galyl.      W.R. 

(V.P,  .8.11 

Preqnenl     8.     pallidum  I    5.18 

ioualj  0.  i  in"- 
doM  of  Galyl  28.6  18, 
ixf'.n-  admission.  W'.K. 
n..  14.6.18 
8.  pallidum  I'.M .. .  1918.         1.  5.18 

8.  pallidum  P..Ma     1918  '    5.18 

One  doae  of  Galyl  in 

Mi-.    I  !i  Is. 

penis,  8,  pod         -'i     1.18 
I  .in.-  1918. 
Bad  t m ..  doses  ol  i  lalyl,       20.   i  18 

i   Jane    1918 
s..n-  on  |H-nir.  S 
1918. 
8.  pallidum  P.,  May  l!i|s         I     5  I  •> 
Two    dosea    of    Galyl, 
i  Jnne  1918 

S.  pallidum  P.,Mar.l918.       12.  -'  18 


31    ■.  Is 


0  ' .  1917. 
8.   pallid        P       Hi 
three    doses   ol    tlnlvl 
ii.  t.  1917. 
\\  i:     P.,   2.4.18,    will. 

with  two  doses  of  Galyl. 


Sept.  191" 


pallidum  was  not  found  owing  to  P  lisyphilitic  Treat' 

ill  ri  In /a  il  Syphilis. 


■  '■• 


Probabl)  -  rpkHU. 

'"/""' •  Effect  of  Tr.Mtm.-nt  Kurth.-r  W.R 


1 


tmral    for 
month. 


30  n  i: 

.    i  is 


•m.-nt.        W'.K. 

■ 
til 

ir  syphi 
lide   di 


28  12.17 

31  m  17 

- 


18 


|:      1/  ■■    ■ 


w.i: 

Ri  -  ill 


1071 


Clinical. 


:    i  is 


Mar  Wo  I  general  ademr 


8th    nan  ltd     l"l     0000 

fail. 1 1  ; 


Tabu  i  *    .!/■  ■•   o  ,;       ad    ■  /.•  ■  ■■■  -  or  with  Non-syphilitic 

rtnann 


i:.f 
No. 


••j  i 
...i 


w.i: 

l>.it.-. 


8.  ;-<«. 


Mi*. 

(In  \\    I'..      Evra. 


12.  4.18  0 


.'I     ..  !•*  o 


B    i  18 

s     .'Is 


Sour  on  andei 
preprn  • 


Scar   ••(   ~ti-   .ii    toot    "f 
peni*  \ 


"•.  .ir   ol  •  ii  0 

dOHUB  ol  pr.iMiiuil  inter 

iiliiliniMl  j"ini  "'  8*h 

IlIlL''    '      I 

0  Si  j  .  t , .    ill  .i    .;  ft  .i*  ii  ii  mi  8 


Knlaiyi-<1  gland*  m  groin 

«M  ..(  -yphih« 


in  in  ink  ii-  L  0  0 


19 


liad  Negativi   Wassennann  Read 


"J  Syp 


Son  "ii    penis  in    1915 
treated  with  I 
.,f  •  606'  and  H 

IIIOIllllH. 
Ill      I  >c   t.        I'll  7 

>'.   pallidum    P. 


I  Treatment  Further  M'.K. 

Date,    r 

_  5.18         0 


wliohada  DefiniU  History  of  Syphilis  but  Negativi 
cms. 


Sore  "ii  penis,  and  bubo, 

•IT.       Il«    for 

twelve  monthi      \\  R 

P.,   8.3  IT.      \\  I:     P., 

30  10.17. 

In  1016  raah  . > < j ■  1  anae- 
mia.  \\   l:    I' 
with  on 
twoof    ''I  i 

"■I  29  injections 
klao  inunctions, 
lulls,  .mil  mixture. 
Syphilis  in   100  ■ 

•  i"ii«  and 

and  24 

W  l:    P  in  U 
[i     mi  i    ■ 

R 
u  i:    P 

and  Ik'  pill*. 
26  1.17,  W.R 
• 

i  Qalyl  .mil   12 
Injo  I 

"I  n\  phi 
lulu  in    I'll  I 

Willi  lv. 

- 

In  .1  hi.  19 


.1  hi.   PUT 


,,  I,, If. 
Further  W.R. 
and  Ri 


menl    Pi 
■ypbil 


I    :;  lv 
U    B  I- 


.-.(I 

T  lblz  1  »    -'/»  n  Non-&   philitie 


w  i:. 

1 1 


s 


1 1 


Tablb  i  5 


137-1 

ill;: 


U  I; 


1-    l  i- 


li    • 
28.11 

II    '• 
I    2 

i: 

i    ■ 


i>  " 

IT  I' 

I-  " 

h  " 
I- 

I-  0 

I-  0 

I-  0 


23  hi: 


I  - 1 

Oini  u  i; 

v 

on  undei  nu 

I 

i.l  |.r.  i  i 
Scptii    u 

,,|   I .  ■  •  it. 

L'llllllll    ■ 

inguinal 

■ 
phimi 

in-. 

mini 
Slight 

lli.ilui  num. 

Hollowi 

1 1 


i  |n  raJi  ii- 

idonitu 
Non  -\  phililii 
u\  uln 

n  ol  ponii 


.-.I 


i  who  had  a  Definib   History  oj  Syphilis  but  N< 
i  ontinued). 


Previous  I 

"f  9yi 


lir  <_i  philide. 
wit liL'-."..".  grm.  cA  '  '.il  l 
in  Apr.  1918  and  mi  i 
cury  f"r  one  month. 
s..r.-  on  penii.    .sp.  palli- 

throat.    U'.l:    • 
1918. 

Feb    1918 

ore  tlin..it 
and  ulceration  "f  palate, 
Hg  pill*  for  i  r 


ProbiU, 
Infection. 

D  ■ 


I 


htmenf  r'urt! 

i:.  -ul'. 


nl  Negative   Waasermann  1: 
in  ih  velop  8ypht 


H 

ult. 

0 

18 

8.18 

9.18 

0 

_ 

IJ.II.I7 

12.17 

0 

9.12.17 

0 

1- 

1.18 

0 

- 

- 

IT. 

IT. 

T.ls 

0 

" 

- 

.18 

8.18 

» 

0 

B  12.17 

12 

1  1* 

0 
0 

u 

- 

7.18 

!> 

0 

— 

19  hi; 

19 

i 

:s.  1^ 
t  i> 

IP 
0 

s 

1     LIS 

IT. 
14. 

■  18 

0 
0 
0 
0 

7.11.17 

I 

1.18 

1   Is 

" 

- 

IS.  9  IT 

- 

19 

t  18 

0 

VII 1.     1>i-i  crssiON. 

It  will  In   observed  thai  among  1,177  nun  wl  ritive 

(done    l  11-  - ) i ■  -x\ ■  -<  1   more  "i    less  conclusive 
.  \  idence  ol  syphilis. 

nun  diil   not    Bhow  conclusive  evidence;    in   facl    tln-\ 
Bhowed  no  direct  evidence  eithra  nst.    As  will  bi 

from  tin-  examples  given  in  Table  '.»  the  great  majority  oi  these 
men  were   suffering   from  gonorrhoea  or  Bores  on  tin-  penis  in 
which  8.  pallidum  could  nut  Ik-  found  owing  to  Iit.i1  antia 
treatment  "i  t"  tin-  fact  that  they  were  healed  or  bealii 
these  circumstances  no  evidence  of  syphilis  <~"n  1m-  available  in 
the  absence  ol  general  signs.    It  may  only  In-  said  that  all  of  these 
null  were,  it  had  been, infected  with  venerea]  disease, and  there- 
fore that  their  condition  was  nd  inconsistent  with  a  d 
syphilis. 

Looking  at  tin  evidence  from  a  lees  judicial  point  of  view  we 
no  difficulty  ourselves  in  accepting  tl  ■  philis 

supplied  by  tin-  positive  reactions.  It  is  well  known  ti>  us  that  it 
we  had  refrained  from  tn  nun  th<    majority  would 

have  developed  manifi  I  syphilis.     With  regard  to  the 

remainder,  it  i-  common  to  obe  ol  later  Byphilis  who 

had  any  symptoms  originally  beyond  a   'chancroid 
'gonorrhoea'.     v  this  will   1m-  found  among 

t In-  illustrative  cases  ;  it  i.-  a  phenomenon  particularly  well  known 
to  neurologists.  It  such  cases  had  had  Wassermann  reactions 
■  arried  out  at  tin-  beginning  in  .— | •  i t « -  oi  tin 

syphilis,  they  would  have  been  positive  in  many  a-  they  wen-  in 
our  a  ■ 

To  turn  now  to  the  other  aspecl  oi  the  question  :  it  we  at 
tin-  indication  ol  Byphilis  given  bj  ■  <  positive  reaction,  to  what 
,  xtenl  ,in  these  reactions  invariable  in  cases  ol  Byphilis  ! 

This  is  a  subjecl  on  which  thi  I  diversity  ol  opinion 

according  to  tin-  literature,  but   in  practice  it  i-  not  bo.     This 
diversity  depends  Largely  upon  a  confused  classification  of  material, 
by  which  cases  which  are  probablj  -  ured  an-  -till  counted  Byphi 
litic,  and  upon  Lncorret  t  diagnosis 

It  i-  th.-  practice  in  tin-  literature  to  l;i\.-  tin-  numb 
tive  reactions  in  syphilis  a 
■  <t  t  he  dia 

marj  and  'latent  '  cases  ui\-   the  fewest  positive  results, 

and   naturally  bo,   -inn-   a    positive   result    m    primary  Byphilis 

depends  solely  upon  tin-  length  ol  infection,  while  among  '  latent 

n  depends  upon  the  efficacy  ol  the  treatment  which   has 

.(.pin  d.    It  is  to  be  hoped  that  many  of  the  i  -i-i  -  desi  id-  .1 

as  '  lal  ■  t ually  cun  d 

Thus  we  see  no  oby  rding  the  results  in  primarj  oi 

i  '  Byphilis      We  obtained  in  the  820  men  with  primary 
svphilis  in  thi-  series  73  per  cent,  positive,  but  in  a 
•  imI  hospital  we  should  gel  a  much  high 
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\\'c  have  ii"   figures   to  show    our  results  in   '  latenl  '  ■ 
because  we  <1"  nol  use  this  classification, and  there  i-  no  pn 
value  in  knowing  the  percentage  positive  in  Buch  nun.    '  Latent 
with    ;,    positive    W '.i - -•  mi. inn    reaction   are   included    in 

a pe  < '  or  I ».  according  to  the  length  ol  time  which  has  elapsed 

since  infection.  They  have  no  ext<  1  nal  lesions  bul  have  ol  course 
interna]  lesions,  and  therefore  there  is  no  object  in  ;them 

i '..in  the '  m  I  dons 

I  inde Table  14,  p.  18)  are  also  included  in  groups  Cand  l>.  although 
we  have  n<  thai  they  are  still  syphilitic.    There  were 

only  1  I  in  the  u  hi 

The  practical  poinl  to  decide  is  how  many  cases  of  manifesl 
syphilis  give  positive  Wassermann  reactions  ':  Thai  is  to  say,  how 
many  give  negative  ':  Or,  further,  given  a  man  with  any  lesion 
or  condition  which  may  be  syphilitic,  whal  axe  the  chances  thai 
ii  maj  be  syphilitic  even  though  the  Wassermann  reaction  is 
re? 

It  we  take  our  C  cases,  which  include  all  acute  secondary 
syphilitica  and  some  early  'tertiary1  up  to  18  months  from 
infection,  practically  all  of  whom  had  I  the  remnants  ol 

lesions  which  had  been  treated  oi  nol  treated,  we  find  thai  we 
obtained  only  th  re  results  oul  ol  a  total  of  \~\  men. 

One  of  these  negative  cases  was  4    -     V     264  det      bed  on  p.  14, 

one  v.  No.  1071, 

Table  13,  p.   18),  while  the  third  was  a  rela 
No.  tti.  p.  L5). 

No.  264  was  nol  acute.     Be  was  clearly  resolving  aftei 
mercurial  inunctions.    Therefore  we  maj  say  thai  there  h 
instance  (in  this  series) oi  a  i  •  ction  in  an  scute  secondary 

syphilitic  wit  Ii  a  rash. 

Thus  when  a  man  has  a  suspii  ious  rash  and  shoi 

ai  the  chances  thai  the  Lesion  is  nev<  rtheless  Byphiliti 
practicallj  nil.    In  fact,  when  anj  oase  ol  disease  is  suspected  to 
I.    recent  Byphilis  and  the  reaction  is  negative  the  diagnosis  ol 
Byphilis  is  almosl  certain  to  I"-  wrong.    This  is  an  attitude  which 

il  observers  have  adopted  1  owards  the  technique  here  in  usi 
with  satisfactory  results.    It  only  requires  modification  in  certain 
1 1  tm m-  nt  ill -i  a-i  .  for  instance,  in'neurological or ophthalmo- 
logii  a]  work. 

In  i  In    I.        D  .'i    18  months  from  infection,  which 

Lncludi  late  secondary,  tertiary,  and  '  latenl  '  with  positive 
reactions,  n  is  also  rerj  rare  to  obtain  negative  results  although 
i  hej  are  possiblj  ral  hei  i  ommoner. 

\\  i   have  268  D  cases,  and  two  gave  i  tits,  namely, 

one  manifesl  '  tertiai  N  >.  1271    p 

spinal   '   i  •    No   901   Table  13,  p.  18 

l ■      ol  mi"  ii   i  to  note  thai  eat  h  oi  the  '  t>  rtiarj     cast  a  upon 

re  applicati t  the  reactioi n  gave  positive  results. 

mi  up  the  evidence  ol   these  figun     ii  maj  be  .-aid  thai 
ol   syphilis  which  exhibit    manifesl 
.in   \,i\  rare  whether  they  have  been  treated  oi  nol 


A 

iliu-  the  oeg  lusion 

-i-  "t  syphilis. 
Although  we  are  unable  to  provt  thai  evi  tli<-  Berieti 

which  tic. ii  was  syphilitic,  oeverthelesf 

I  opinion  thai  a  reasonable  critic  ran  hardly  dispute  th< 
overwhelming  importance  of  this  result  in  Hingnnaia 

Jt  i-  true  thai  tl»i~  serii  -  does  uol  include  examples  of  certain 

sea  which  b  -  d  to  induce  a  positive  reaction, 

and  therefore  we  cannol  claim  in  this  plan-  thai  a  positive  result 

stio  "i   syphilis.     We  can,  however,  justly 

•  thai .  in  the  ab  -  thi~  posil . 

"  ilusive. 

With  regard  t"  the  sign  I  be  best  in  non-n 

'later  o  deductions  can  be  drawn  from  tlii>  material. 

This  is  a  question  "l  the  probability  and  it  de] 

upon  factors  whii  h  are  no1  here  under  'ii~.ii~.~ion. 
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INTRODUCTION 


The  Report  now  published  here  by  permission  of  the  Director 

( leneral  A. -M.S..  makes  contribution  to  the  existing  knowledge  of  an 

interesting  family  of  organisms,  tin-  'Salmonella'  group,  and,  at 

mi'-    time,  deals    with    some    impo  itions    as    to    the 

nature  of  what  is  commonly  described  as  'food  poisoning'. 

At  the  present  time  there  is  a  well-marked  cleavage  of  opinion 
as  to  the  relations  of  the  organisms  included  in  the  'Salmonella' 
group  to  each  other  and  to  those  of  allied  groups.  The  German 
school  continues  to  describe  as  paratyphua-B  those  organisms 
which,  whether  they  give  rise  to  the  Bymptoms  of  gastro-enteritis 
or  to  an  illness  clinically  resembling  typhoid  fever.jgive  the  cultural 
and  fermentation  reactions  of  Schottmuller'a  BacUlue  paraty- 
phoeue  />'.  This  attitude  is  well  exemplified  in  a  recent  article  by 
Professor  H.  Beitzke,  'Zur  pathologischen  Anatomic  der  Para- 
typhus-B-Erkrankungen,'  in  the  Berliner  Klinieche  Wocheneckrifl 
of  July  H,  191H,  in  which  three  distinct  clinical  and  pathological 
types  of  illness,  resembling  respectively  typhoid  fever,  gastro- 
enteritis, and  dysentery,  are  attributed  to  this  organism. 

On  the  other  hand,  the  British  school,  influenced  by  the 
researches  of  Bainbridge  and  O'Brien  and  other  workers,  tends 

ratler   to   the   opinion    thai    a    hard   and    fast    line   can    he    drawn. 

both  "ii  clinical  and  serological  grounds  between  />'.  paratyi 

Ii  on  tie-  one  hand  and   />'.  <<•  ,1  cj  let  '  and   /.'.  Q&  rttUT  on  the  other  . 

while  the  latter  two  organisms,  though  indistinguishable  from  each 
other  in  their  clinical  manifestations,  are  held  to  be  separable  by 
serological  I 

The  present  rep  irt  makes  it  clear  that  the  clinical  picture 
produced  by   /■'  while  conforming,  as  a  rule,  to  that  of 

gastro-enteritis,  is  still  liable  to  vary  within  wide  limits:  at   the 
same   time   the  very  close  serological  affinity  "t  /•' 
/.'.  paratyphoeua  />'  is  clearly  brought  out 

But  while  it  i-  true  that  the  report  brings  into  prominence  the 
close  relation-hip  between  tie-  different  organisms  of  tic  Salmo- 
nella  group,  it  also  demonstrates   both   tic    possibility   and   the 
ibility   of  differentiating   between  them.      Even    before    the 
laboratory   findings   were   conclusive,  or   ratler,  at  a  tine  when 

the  laboratory  findings  tended,  in  the  absen i  test  Btrains  "l 

/;.  aertrych   t"i  comparison,  to  he  misleading,  the  physicians  were 

(irmly  convinced   that   tie-  illness  wa  yphoid  fev< 

As  soon  a-  teat  -train-  "t   /•'  were  obtained  from  London, 

i  In  ii,,.  |,  .  ,t  thi  ■alhort  prefer  (■•  qm  1 1  ■  ■ 

I  ii:  io.',  ijx  :  .>  duly 

I  itnii-  -I  »dj<   tival  form,  InsUad  of  th«  Qcrman  form  Atrtrjrek u  u—  1  bj  •!  '■ 

\  2 


tl„.  1  •   definite,  and  it  was  possible  t* . 

tli.it   the  causative   organism  was    />'.  aerirycke 

. Miii-in.  though  closely   related  t.>  />'.  para- 

B,  is  still  specifically  distinct     Thus  it  comes  about  thai 

the  triple  typhoid  and  paratyphoid  A  and  I  inoculation 

affords  no  protection  whatever  against  B.aerlrycke.    This  i>  a  point 

which  cannot   be  t'>o  urgently  insisted  on.     In  the  case  of  this 

prophylactic  inoculation  is  not  attempted,  and  defective 

sanitation  i-  therefore  liable  to  be  severely  punished. 

Turning  now    to  the  bearing  of  the   present    report  on 
in;,''  iii  general,  it    i--  evident  thai  a   distinction  mu 
drawn  between  outbreaks  due  to  food  in  which,  owing  to  bacterial 
mination  or  other  causes,  an  active  toxin  is  present  when  the- 
food  is  eaten,  and  those  in  which  a  pathogenic  organism  is  in^ 

with  the  I' i  and  subsequently  establishes  itself  in  the  body.     The 

outbreak  now  under  consideration  belongs  to  the  second  group, 
The  importance  of  this  point  is  well  brought  out  by  the  authors, 
who  show  thai  while  bacterial  contamination  of  food  by  a  'chronic 
carrier1  was  almost  certainly  the  cause  of  the  initiation  of  the 
outbreak,  the  occurrence  "f  subsequent  cases  was  due  to  the  usual 
■  •I  'contact  in  a  community  in  which  'acute  carriers'  wore 
numerous. 
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'J.      BUMMAMI 

1    Discovers  op  Food  Poisoning  \m>  Ai.ueh  Bacilli. 

In  L888,  Qaertnet  isolated  from  Lhe  spleen  of  a  fatal  case  of 
meat  poisoning  and  from  the  suspected  meat  an  organism 
which  he  oamed  BaciUvu  enteritidis.  This  is  now  known  us 
the  />'■  enteritidis  of  Qaertnerand  has  since  lieen  isolate!  in  many 
outbreaks  of  food  poisoning. 

Durham  and  De  Nbbele,  working  independently,  i><  ii.-it»-<  I  in 
1898  an  organism  closely  related  to  that  "t'  Qaertner  and  this  they 
titled  />'"'  uUu  ■"  rtryi 

In  1886  A' i  .ml  and  Bensaude  i^< -l.it*->!  from  a  patient  with 
symptoms  resembling  those  of  typhoid  fever  an  organism  differing 
from  the  classic  Eberth'a  bacillus.  To  tliis  organism  they  gave  the 
name  bacilli  paratyphique.  Their  observation  was  followed  by 
thai  of  Schottmiiller  in  1900,  who  showed  that  two  distinct  types 
of  paratyphoid  bacilli  existed,  and  these  were  designated  later  by 
r  under  the  names  of  type  -I  and  type  />  the  type  /.'  of 
Schottmuller  being  identical  with  the  ba 
Ai'lianl  and  Bensaude. 

\  rganisms  having  the  same  biochemical  react 

■  d  from  two  distinct  tj  pea  ol 


mism,  which  bad  B85  by  Salmon  and 

wd  named  by  K 
.it  this  time,  to  haw-  any 
man   notwithstanding  I    that 

identical    with   the  ip  of 

dfication  and  relationships  of  these  organisms  was  thus 
ngly  complicated. 
The   work   of  various   observers,   including     Bainbridge    and 
••,  ha-  placed  the  differentiation  and   classification  of    the 
group  on  a  sounder  basis.     This  lias  been  attained  by  the  applica- 
tion "t'  the  absorption  test.     It  must,  however,  be  admitted  thai 
the  value  of  this  test  is  still  a  subject  of  controversy.      German 
writers,  notably  Qhlenhuth,  Httbener,  Kylander,  and  Bohtz,  bave 
denied  the  validity  of  the  deductions  drawn  from  its  application. 
This  Bubject  is  fully  discussed  by  Eastwood  in  a  report  of  the  Local 

No  1 1 1.  1917. 

.1/.    /,,../.  till  T 

i-  readily  distinguished  from  the  other  members  of  the  group  by 
simple  agglutination  testa  alone.     By  use  of  the  absorption  b 
which  details  will  be  given  later,  />'  puratyphot    -  />'  is  differentiated 
from  .  er  and  A',  aeri    ■    s.     Bj   the  same  method  Bain- 

bridge has  proved  thai  the  two  latter  organisms  are  identical. 

bief  characteristics  of  these  organisms  are  as  follows: — 

They  are  all  Qram-negative  motile  bacilli 

They  form  acid  and  gas  in  peptone  water  containing  g 
mannite,  dulcite,  laevulose,  arabim  se,  sorbite,  and  maltose. 

They  do  not  ferment  lactose    rafnncee,  salicin,  aacchaitx 
inulin. 

Litmus  milk  after  a  preliminary  acidity  is  rendered  alkaline 
and  they  '1"  not  form  indol. 

The  follow  Lug  table  illusti 

rtner     Easily  differentiated. 

/.'  |  Can  be  differential  d. 

Indistinguishable        Identical. 

) 

Sini  gnition  ol   .  -■  nt  of  the 

-yiii]  ■  i.il  strains  of  this  organism  have 

been  identified  and  differentiated  by  means  of  serological  reactions 
with  their  respective  immun  l  I   known  of  thea 

rt  and  Mutton  strain-,  the  former  recovered  by  Si 
in  1915  from  a  fal  the  latter  being 

isolated  by  Hut<  ident  that  fl 

can.  by  detailed  -■'■■  i,  be  divided  into 

,!  special  tj  i  by  many 

isms,  such  as  cci,  and  as  Bhown  more 

■ 


2.    Review  <>f  Investigations  of  Pbevious  Epidemi 

Professor   Bainbridge    lias    given  an    admirable  and 
review  of  this  subject  in  his  flfilroy  Lectures  for  1912,  and  the 
following  is  a  brief  riewmi  of  his  valuable  contribution.     We  wish 
.■■  this  opportunity    of  expressing  our  indebtedness  to   his 
researches. 

general  characteristics  of  food  poisoning,  apart  from  the 
clinical    features,   have    been    the   simultaneous    developmei 
symptoms  and  their  limitation  to  persons  who  have  partaken  of 
some  particular  article  of  food. 

The  term  'ptomaine  poisoning'  was  introduced   by  Selmi  to 
denote  a  train  of  symptoms  which  he  considered  to  be  due  ■ 
consumption  of  food  in  which  autolytic  changes  had  occun 
in  which    bacteria]    action   had    produced    substances    which    he 
termed   'ptomaines'.     The  chief  chai  if   this   form   of 

poisoning  was  held  to  be  the  onset  of  symptoms  after  a  very  brief 
Latent  period.    These  observations  were  made  at  a  time  when  the 
infection  of  food  by  11.  enteritidit  of  Qaertner  or  by  B. 
had  not  been  recognized,  and  thus  there  is  no  evidence  that  the 

symptoms   were   not  due   to   the    present f    these    organisms. 

Latterly  this  term  has  been  reserved  for  those  eases  iii  which 
bacteriological  investigations  both  of  patients  and  suspected  food 
have  ]'i'u\ ed  negai h a 

The   majority   of   recorded   outbreaks  of   E 1   poisoning  has 

been  proved  to  be  due  to  B.  enteritidit  of  Qaertner  or  8 
It  has  been  suggested  that  the  actions  of  toxins  of  these  bacilli  are 
Mise  of  Bymptoms  in  outbreaks  in  which  a  definite  causal 
organism  has  not  been  isolated,  although  conclusive  proof  in  this 
connexion  is  lacking. 

In   those    instances   in   which    infection    with    one   of    t 
organisms  has   been   proved,  the   symptoms  have  been  preceded 
most  often  by  a  definite  latent  period  of  12  to  86  houra     On  the 
other  hand,  in  cases  in  which  Bymptoms  Bel  in  within  a  few  hours 
of  the  consumption  of  the  fo  with  the  products  of 

these  bacilli  has  been  held  responsible.  In  every  case  the  possibility 
of  intoxication  in  addition  t"  actual  infection  is  present,  and 
directly  with  the  degree  of  bacteria]  multiplication  which  has  taken 
place,  but  instances  m  winch  the  symptoms  are  attributable  purely 
to  a  toxaemia  are  rare  or  do  not  exist  The  difficulty  of  proving 
whether  any  particular  outbreak  in  which  an  organism  hi 

been  isolated  either  from  E 1  or  patients  is  due  to  th< 

these  bacilli  or  t"  ptomaines  has  not  been  overcome. 

<  hitbreaks  of  E I  poisoning  have  been  commonest  in  Q(  rmany, 

but  have  been  recorded  occasionally  in  m"st  European  countries. 
In  England  the  most  important  have  be      ■•  H  tl       Chesterfield, 

Chadderton,  St  Anne's,  and  Salisbury.     They  have  been   i ■>• 

common,  as  would  1 xpected,  in  the  summer  than  in  the  winter 

montha      /•'  Qaertner  has  I n  less  often  found  than 

The  clinical  features  have  been  closely  similar  in  nil 

the  outbreaks,  the  only  variability  shown  having  1 n  in  tie-  length 

"t'  the  latent  period  which  in  different  epidemics 


8  and  72  hour*.     Previously  the  latent  period  in  any  particular 
outbreak  baa  shown  much  uniformity,  and,  aa  referred  to  above, 
t  ,,n  the  d  -  inism  ingested     Tin-  practically 

■imnM  in  a  number  of  persona  and  the 

infrequencj  lary  infections  has  enabled  epidemics  I 

attributed  to  so lefinite  article  of  food,     In  tin-  epidemic  at 

present  under  consideration  two  points  of  importance  have  been 
the  variability  "f  the  latent  period  and  more  especially  theoccur- 
ndarily  inf( 
/;.  and    B.    aertryehe    will     now    be    i 

tely. 

B.   BNTERITIDU 

This  organism  is  held  to  be  an  extremely  rare  inhabitant  "f 
tin-  alimentary  canal  of  healthy  persons  or  of  those  Buffering  ("mm 
symptoms  other  than  food  poisoning.  It  has  occasionally  been 
isolated  in  routine  examinations  "t"  cases  of  enteric  fever  or  of 
diarrhoea.  There  is  no  record  of  it--  isolation  in  recent  literature 
which  lias  dealt  with  extensive  examinations  <>f  faeces  in  intestinal 
affectiona  It  must  therefore  l»-  considered  t.>  appear  but  rarely 
in  tin-  faeces  apart  from  symptoms  associated  with  food  poisoning. 

It  has  been  isolated  from  animals,  especially  cattle,  its  pi 
generally  being  associated  with  definite  symptoms  of  dis 

Numerous  outbreaks  of  food  poisoning  have  been  caused  in 
man  by  the  consumption  of  articles  infected  with  this  organism, 
and  it  has  been  isolated  from  the  excreta  of  patients,  from  the 
spleen  in  fatal  cases,  from  the  infected  food,  ami  from  the  tissues 
of  tin-  animal  from  which  the  meat  had  been  derived. 

Th,-  meat  may  possibly  be  infected  in  one  of  three  ways 

intravital  infection,  the  animal  being  diseased  j  secondly,  infection 

due  to  careless  slaughtering,  the  infection  arising  by 

contamination  with  the  intestinal  contents  ■>!  a  diseased  animal: 

thirdly,  introduction  "t"  th,-  organism  by  human  oarrien. 

So  far,  there  ha--  been  no  evidence  that  outbreaks  have  originated 

through  infection  of  t 1  by  human  carriers,  although  secondary 

have  arisen  by  close  contact  with  patients, 

Chronic  human  carriers  have  never  hen  recorded  with  th,' 
exception  "t  a  case  reported  by  Dean,  in  which  he  is-. <lat «-, I  the 
bacillus  from  tin-  bile  ami  gall-stones  of  a  patient  Buffering  from 
cholecystitis  and  from  the  si,M,|s  three  months  after  operation. 

Bainbridge,   reviewing  this  case,  indicated  the    possibility  nf 
tion  with  this  organism  through  human  agency. 

B.  A 

9  ■"    aware,  the  occurrence  of  this  bacillus  in  the 

human  intestine  in  health  has  never  been  recorded,  and  apart  from 
outbreaks  "i  food  poisoning  it  has  not  I  i  except  in 

which  were  clinically  diarrhoea,    With  th,-  exception  of  three 

instances  publish)  •!  bj  I  'apt.  W.  Fletcher,  (••  whirl,  i  made 

elsewhere,  I  evidence  in  recent   Literature,  which  covers  a 

animations  of  faeces,  that  this  organism  has  been 

Th.-  \i,w  was  advanced  by  some  German  writers  that 


the  bacillus  was  burly  widespread  in  man,  but  confusion  has  always 
1  there,  owing  to  the  fact  that  it  was  not  differentiated  from 
/.'.  paratyphomu  l'>.  The  fact  that  it  has  not  been  met  with  in 
recent  investigations  is  possibly  doe  to  the  absence  of  the  classical 
clinical  features  of  foo<l  poisoning,  when  naturally  the  bacillus 
would  be  accepted  as  />'.  paratypnosus  R  and  the  crucial  test  of 
absorption  of  agglutinins  would  not  be  applied. 

Search    for   a   normal    habitat    in   animals   has   yielded   meagre 

results.     It   has  I d  found  occasionally  in  pigs  in  (.Jennany.  but 

in   England.    It   has   li<-.-n    isolated   most    frequently  from 

guinea   pigs  and   mice.    In  foo<l  poisoning  in  man  it  has   been 

red  from  patients  and  from  meat,  most  frequently  from  pork. 

In  the  latter  connexion  it  has  frequently  been  observed  that  t !»•• 

animal  was  ill  before  being  slaughtered.  As  mentioned, the  original 

discovery  of  the  bacillus  was  tv cases  of  swine  fever,  in  which 

disease  it  has  now  h.-.-n  Ih-M  to  I"-  a  so-omlary  invauVr.  In  many 
outbreaks,  however,  there  was  do  evidence  that  the  animals  were 
other  than  perfectly  healthy  when  slaughtered  In  the  historical 
discovery  01  the  organism  by  1>>-  Nobele  at  Aertrycke  it  was 
recovered  from  the  hour  marrow  of  a  sick  calf,  the  flesh  of  which 
ha<l  given  rise'  to  the  outbreak. 

The  infection  of  f 1  by  the  bacillus  may  be  caused  in  the  same 

maiiiii-r  as  has  1,,-,-n  referred  to  under  the  previous  heading,  with 
the  exception  that  no  instance  up  to  the  present  has  been  recorded 
of  a  human  carrier,  hence  this  mode  of  infection  has  not  been 
Beriously  considered  as  a  possible  cause.  In  our  opinion  this  factor 
musl  now  be  Beriously  taken  into  account  in  those  epidemics  where 

the  Bonn I  infection  has  not  I d  traced  to  the  consumption  of 

meat  from  a  diseased  animal. 

8.    HisTonv   o»    nn:   1'ki.si  m    EPIDEMIC. 

The  Depot  in  which  the  outbreak  occurred  was  opened  in  June 
1917.  It  was  planned  to  accommodate  3,000  men,  but  the  daily 
returns  were  usually  800  1,200  previous  to  April  1918.  During 
the  later  days  of  March  and  in  April,  the  numbers  increased  rapidly, 

as  shown  by  the  following  figures: — 

March  21 

-'H        .         .        .        921 
April       I         .         .         .      2,089 
..11         .        .  8,051 

18  8 

The  health  of  the  Depot  had  and  the  Daily  Sick 

Parade,  with  numbers  800  1,200,  was  usually  bet  .1  •'!<>. 

In  April,  the  Sick  Parade  increased  to  about  100,  accounted  for  by 

numbers  and  to  son,  the  physical  state  of 

the  men  entering  the  Depot.     Until  April  It,  no  inert 

of  diarrl a   was  noted.     On   April  15,  about  800  men  reported 

sick.    Three  grou]  dzed. 

i.  Normal  sick.     About  1<m>. 
ii.  High  temperature,  general  pains,  no  dian 
iii.  Diarrhoea  and  vomiting.     About  160. 
\  B 


10 

ind  romiting  resembled  clinically  th.- 
utbreaks   which    un-   common    in   hospitals  and  were 
is  such,  but  "n  Aj>ril  21    two  patients  "lm  had  been 
B     nital  died.      These  two  fatal 
bj   Major  Wilson,  %\  1 1« •  i->lat.-d  bom  the  stools 
tch   .in  organism  culturally  similar  to  li.  para- 
B,  which  was  agglutinated  by  a  serum  Bpecinc  for  tlii- 
-in.     'I'll--  organism  recovered  from  one  of  these  fatal 
is  included  in  our  investigation,  and  is  referred  to  as  /•'.    Bough). 
I  ranch  children  (Feutry)  in  s  farm  a  short  distance  from  the 
Depot  were  taken  ill  with  similar  symptoms  on  April  18,  and 
admitted  t..  the  Infectious  Sospital  on  April  18     «  toe  of  these  died 
ril  21, and  from  the  stools  of  l>"tli  a  similar  organism  was 
isolated  by  one  of  us  (H  Ml'        [hi  organism  recovered  from .the 
is  5.  (Feutry).    In  consequence  of  then 
for  admissions  and  discharges  on  April  I 

From  inquiries  amongst  the  men.  it  appears  that  the  earliest 
date  "ii  which  diarrhoea  occurred  to  any  extent  was  April  7. 
Estimates  vary  between  20  and  60  cases,  but  it  is  evident  that  verj 
few  were  severe  and  only  one  or  t\\"  reported  sick.  Practically  no 
forthi  nned  until  April  18,  on  which  day  considerable 

numbers  were  affected.     Many  of  these  were  severe,  and  all  the 
tin-,  c  eluding  a  case   of  appendicitis)  commenced 

mi  tliis  day.     In  the  course  of  April  it  and  during  the  □  . 
large  number  were  affected,  and  many  reported  sick  the  following 
morning. 

The  numbers  reporting  for  diarrhoea  were  approximately  a- 
follows: — 


pril  15 

160 

April  20 

50 

16      . 

160 

-•l 

17 

BO 

22 

i" 

is       . 

711 

:ti> 

19 

70 

After  April  28,  the  number  of  fresh  cases  'li'l  not  exceed  in  on 
any  one  day. 

do  guide  t"  the   extent   oi    progress  of  the 
outbreak,  firstly,  because  many  men  did  not  report  sick  until  the 

i  or  subsequent  days  oi  the  attack,  and,  secondly,  I- 
large  numbers  'li>i  -  it  all. 

•  >n  April  '.'•"'  the  companies  occupying  the  « » 1 « 1  Camp,  which  had 
been  chiefly  involved,  were  paraded  and  questioned  individually. 
About  '-',M|  men  were   found  in   1 1 1 i *-•  manner.    On   April  28,  the 
ning  companies  w<  re  paraded  and  a  further  200  separat 
On  Apri      B  a  port  Depot  was  isolated  and  all  men 

:  there  \\  ho  had  to  ha\  o  had  dial 

midnight  t!  iddition  216  had 
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ferred  to  Bospital  for  clinical   and    bacteriological    investigation, 
milking  a  total  of   1,060. 

There  ie  do  doubl  thai  this  does  not  represent  the  total  Dumbere. 
Of  the  2,5(Hi  men  in  the  Don-iaolated  portions  of  the  Depot,  it  is 
possible  that  at  least  half  had  diarrhoea  in  various  degn 

Date  cf  iin-ii  and  Dwra&ion  of  EpicU 

Early  in  May,  every  man  in  the  Isolated  Area  was  questioned 
as  to  the  'lay  of  onset,  and  his  attack  was  classified  as  Mild  or 
Severe  on  the  following  rough  basis  ;  the  passage  of  8  motions  in 
the  first  2  I  hours  or  IH  in  the  first  three  days  was  taken  1 0 
indicate  a  severe  attack.  Of  854  cases,  721  wen-  classified  as  Mild, 
ami  133  as  Severe. 

The  dates  given  are  unreliable  as  they  fail  entirely  to  tally 
with  the  large  numbers  reporting  sick  on  April  14  and  15. 

In  cases  under  observation  in  hospital  the  date  of  the  onset 
and  severity  of  the  attack  could  he  ascertained  with  considerable 
accuracy,  and  the  results  in  277  are  tabulated.     (Table  I.) 

Ties,,  are  divided  into -Mild'  and  'Severe'on  the  same  basis 
as  defined  above  They  are  also  divided  into  'Positive'  and 
'  Negative  ',    the    positive    cases    being    those     from    whose    stools 

B.  aertryeke  was  isolated. 

Prom  this  table  the  following  conclusions  can  be  drawn  : — 

(1)  The  earliest  cases  occurred  on  April  7th. 

(2)  The  greatest  Dumber  occurred  on  April  13th  and  14th,  the 
cases  arising  on  these  days  being  of  special  Beverity. 

(8)  A  Luge  Dumber  occurred  on  April  -1st,  but  the  clinical  type 
was  much  less  severe, 

ili  The  onset  of  the  last  positive  case  was  on  May  2nd.  The 
bacillus  has  Dot  been  isolated  from  any  case  of  diarrhoea  arising 
subsequent  to  this. 


V     I 
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Tabu  I. 

•'■''    ': 


A|-ril    ; 
8 


t, 


Mi.  i. 


Total 
6 


1    - 


IO 

8 

18 

19 

•3 

3a 

3 

a 

5 

a 

■ 

3 

3 

i 

•4 

5 

38 


Tin'  clinical  severity  "t"  th.-  epidemic  at  diflR  t 

pared 

1 


37 

38 

1 

4 

33 

3« 

9 

»7 

35 

10 

8 

18 

s 

'3 

ically  in  Tal  '•  -  II  IB  I  111 
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The  clinical  Beverity  evidently  rose  rapidly  to  a  maximum, 
followed  at  tirst  by  a  rapid  fall,  and  subsequently  by  a  slower 
decrease.     The  diminution  in  severity  i-  well  illustrated  by  com- 

Table  II. 

Variations  vn  Clinical  Sew  rity  cak  vlated  by  percentage  of 

s, ,-.  _,-..  t  ■  eeeeive  Perio 


Hcrxtr>&o<.  25 


Table  III 

,.,,  ,,,'  i  •,,,.  s  /;.,, ',  riologi  all 

...       J: 


39 


periods  April  1 1-  1 1  ana  iw  --.     ine 
aambei  of  cases  ondei  observation  bad  their  onset  in  the 
period,  bat  the  were  mnch  fewer  tlian  in  the  earlier 

period. 
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•[•\.  wan  folly  confirmed  b\  observation  in  the  wards 

Practically  all  the  patients  whose  condition  exhibited  prolonged 
,im.  nt  had  been  attacked  in  the  earlier  stag 
\  fallacy  may  be  introduced  here  by  tin-  fact  that 
they  were  obviously  exposed  t->  re-infection,  probably  on   many 
:,  the  original  attack  and  their  transfer  from  the 
.!  subsequent  to  April  23rd. 
The    percentage   of    cases    bacteriologically   i">siti\e  similarly 
shows  an  early  maximum  followed  by  a  rapid  fall. 

■/  Typhoid-Paratypho  Hon. 

In  order  t..  determine  whether  inoculation  with  typhoid-pi 
typhoid  vaccine  gives  protection  in  an]  linst  an  infection 

with  B.  aertryckt,  the  date  of  the  last  inoculation  was  taken  for 
all  nun  reporting  for  diarrhoea  ami  placed  in  the  Isolated  A 
described  above  These  figures  were  analysed  in  order  t..  ascertain, 
tirM.  the  interval  in  months  Bince  tin-  last  inoculation,  ami 
;v  the  percentage  who  had  nol  been  inoculated  within 
twelve  months.    The  results  are  recorded  in  Table  1\ . 

Of  h."i1   men  from  whom  'lata  were  obtained,  680  had  been 

inoculated  withi le  year,  the  mean  interval  being  8-8  montha 

A  further  801  had  received  their  last  inoculation  between  one  and 
two  years  previously,  the  mean  interval  being  l.vi  montha.  rot 
tin-  total  B81  cases  who  had  been  inoculated  within  two  years  the 
mean  interval  i-  s  i  m,, nth-.  I  m'  the  s.M  men,  26  pea  e.nt.  had  not 
been  inoculated  within  12  montha 

As  explained  previously,  the  cases  of  diarrhoea  were  divided 
clinically  into'Bevere'  and  'mild1  groupa    Of  the  *~>l  mi 
were  recorded  as  havinj  8  is  having '  mild '  attacks,  and 

l."i  were  unclassified.  'The  .lata  have  also  been  analysed  separately 
for  these  two  Bub-groups  in  the  same  manner, and  the  results  an 
found  t"  '»•  closely  similar  in  the  two  .-1 

For  comparison  the  sai lata  with  regard  to  inoculation  were 

obtained  from  B48  men  in  tin-  Depot  who  denied  having  suffered 
from  diarrhoea  01  these,  607  ha, I  been  inoculated  within  one 
year,  the  mean  interval  being  6-7  montha  A  further  -'11  had 
ed  their  last  inoculation  between  one  ami  two  years  pre- 
viously, the  mean  interval  being  l.vl  iii.>ntlis.  For  the  total  His 
men  who  had  been  inoculated  within  two  years,  the  mean  interval 
l  1 1,, nth--.  Of  the  848  men,  20  per  cent,  had  m.t  been  inoculated 
within  12  montha 

For  the  total  group  of  those  who  had  Buffered  from  diarrhoea 

(Group  I),  for  the  two  sub-groups  of  'severe'  and  'mild'  attacks 

and  I  b),  and  for  the  control  group  (Group  Hi.  win. 

denied   having   suffered    from   diarrhoea,  the   figures   are  closely 

similar. 

From  these  results  it  appears  that  inoculation  with  typhoid* 
paratyphoid    vao  do)    protecl    against    infection    with 

H    at  i    att.-r    infection   does   it    influeno     th<    clinical 

ity  of  the  condition 
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Tabm  IV. 


Typhoid-Paratyphoid  Tnot  ulai 
[nti  rvala  since  last  inoculation.) 

Group  I.     M  n  Diarrhoea. 


Mean  Interval 

in  M 


6-3  J 

is-' ! 


Mean  Interval 

in  M"iitli- 
I         il.it  i.  .11 
within  2  yean 


851 

(Within  ia  months  630 

li.- 1 1%  •••  11  ta-aq  months  201 

Over  a  9 

Typhoid  Vaccine  9 

No  Inoculation  2 
Porcentui;"-  witli  interval  exceeding 
■  3  months  1  16 


up"'/,  I  a.     Diarrhoea  clinically  ' Severe '. 


Total  Xumbtr 

138 



( Within  ij  monthi 

89 

5-8) 

TABVaeelni    iietwa-n  19-94  month* 
.  yean 

3' 

■4-8  { 

4 

Typhoid  Vaccim 

4 

_•■  with  int.  i-vm1  .  t-.  ding 

13  months  «=  30 

Group  1 1:.     Diarrhoea  clinically  ' Mild'. 


708 

fWlthin  is  months 

529 

6-3 

1  a  r.  \  .1    :ii.  1  1  :.-!■...  i,  10-04  month* 

167 

■  53 

I Orer  a  years 

5 

Typhoid  v.i.v,,,. 

5 

No  Inoonlatlon 

a 

P(  n  ■  ut;i^'.-  with  interval  axOI 1 

is  months  -  2j 

Group  U.     Men  not  suffering  frort    l> 


848 

(Within  13  monthi  607 

Betwi  •  n  1  j  j|  in- .li t li-.  31 1 

>..ir-  18 

typhoid  vaeoini  >o 

illation  a 
1  ding 
13  months       -"/ 


6-7 
'5' 


89 


]{■< 

The  'Atropine  Reaction*  which  baa  been  brought  into  nse  by 
Major  II  F  Mania  h  a  teal  for  enteric  infections  waa  performed 
in  l'.»  onselected  patients.  The  technique  employed  waa  thai 
described  I  Man       Medic*    ft       rch  Committee,  Special 

Repoi  1  s.  1  iea,  No.  9). 

The  reanlta  are  tabulated  in  Table  V.  A  rammaiyof  the  result* 
follows: — 
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:  ndition 


mmn) 


Hild 


It  &ppeara  thai   1 1  »♦  •  test   may  I"-  either  positive  or  n 
a  positive  reaction  being  referable  either  t>>  a  j •«  ■— i t  i ^ « -  bacteriological 
result  or  t"  the  clinical  severity  of  the  attack. 


I  V 

AtrOf' 


At 

1 

R.  -till 

1 

34 

66     64 

'5 

SI-    DJ 

1 1 

4 

8a-  88 

i. 

5 

30 

Hj     88 

6 

6 

4' 

-,j     8j 

10 

7 

60     80 

'4 

P   ' 

8 

'4 

mild 

80-   74 

-6 

mild 

IO 

40 

1 1 

84-100 

16 

ia 

3» 

38 

•3 

80   114 

mild 

'1 

8 

68- 108 

40 

mild 

IQ 

mild 

10 

00     90 

30 

mild 

38 

So-  90 

40 

IB 

'4 

18 

mild 

mild 

1.   1  '1  [nical  1  Shah  \<  1  eri 

i>n  April  15,  when  the  ii »-t  large  number  reported  -ick.  two 
clinical     tj  pes    w<  re  \)    CI  bj     high 

temperature,   general   malaise,    various   pains    but    do   dian 

1    by   diarrhoea    and    vomiting,   the  temperature 
usually  being  normal  or  bul  slightly  raised. 

With   regard  i"  Group  A,  many  were  transferred   to  various 
hospil  1  i>'l  later  in  a  few  scattered  insti 

imined  but  in  one  onlj  w  as 
llus  found    resembling  1  ■  up   may  b< 

the  pyrexia]  1 lition  which  has  lately 

•  ml  unconnected  \\ ith  infection  du 
Apparently  t«"  epiden  nsly. 
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r  with  QastrO'Enteritis. 

Latent   period.     Several    cases   developed    Bymptoma    within 

ft  hours  of  admission  to  the   Depot.     One  ■    had  I d 

discharged  For  28  hours  before  the  onset  of  diarrhoea. 

Premonitory  Symptoms.  In  a  few  instances  headache  and 
malaise  were  present  for  a  period  ap  to  ~4  hours  previously,  l>ut 
asnally  these  were  absent. 

Onset.    Sudden.     Abdominal   pain   and   diarrhoea.    Vomiting 
common.     Chills,  sweats,  and  headache  frequent.     Abdominal  pain 
re  and  syncope  may  occur,  t>ut  tenesmus  is  not  marked. 

Progress.  All  degrees  of  severity  occurred.  In  the  majority 
oi  oases  the  initial  symptoms  are  the  most  severe  and  improvement 
may  be  rapid.  In  many  cases  the  bowels  were  opened  freely  for 
8-6  hours  only.  In  Bevere  cases  the  diarrhoea  continued  frequent 
for  l  1  days  or  longer.  Beadache  rarely  persists  after  the  first  day. 
/-•/.  Vomiting  occurred  at  the  onset  in  the  majority  of 
Continuation  of  vomiting  was  the  most  Berious  symptom 
met  with.  In  several  of  the  severest  cases  it  did  not  commence 
until  the  second  day. 

Temperature  The  mild  cases  were apyrexial.  In  Bevere  forms 
slight  pyrexia  of  99  99-5,  was  frequent  and  rarely  the  temperature 

reached  LOO  1  < » 1  for  ono  or  two  days,  but  the  conditi iven  when 

severe  is  but  Little  associated  with  pyrexia  and  the  temperature  La 
often  subnormal. 

Tongue,  Usually  clean  even  in  severe  cases.  Occasionally 
slight  fur. 

Character  of  tJu    Stools.      In  ee    watery  Btool  with 

a  Little  faecal  matter.     Bl 1  rare  and  Blight.     Mucus  absent.     In 

milder  forms,  --tools  Boft  and  brown. 

Pulse      Increased   temporarily  in  the  acute  stage     Infection 
with  />'.  aertrycke  has  no  specific  influence  on  the  heart,  and  there 
is  no  subsequent  tachycardia     Harris's  Atropine  Reaction  m 
positive. 

In  the  abdomen  there  is  nothing  characteristic.  The  spleen 
i-  not  palpable     There  is  no  rash. 

Complication*.     I 

Appendicitis  developed  acutely  in  four  cases  and  operations 
were  performed.  One  patient  subsequently  died  with  paralytic 
Qeus.  In  each  instance  evidence  of  previous  attack-  was  present. 
In  three  other  cases,  at  least,  some  inflammation  of  the  appendix 
was  probably  present.     The  most  obvious  explanation  is  that  the 

mil  disturbance  caused  irritation   of  a   previously  dia 
appendix, 

twmonia  and  albuminuria  were  n  to  occur. 

Subsequent  to  the  acute  attack,  the  bowels  tend  to  be 
ilar.    The  mild  cases  and  those  with  a  Bhort  attack  frequently 
develop  constipation  which  may  in-  obstinate  for  many  weeks     In 
the  severe  cases  the  bowels  generallj  remain  Irx.s.-  and  a  c 

of  diarrhoea  continues.     In  both  rlnrnirr  many  cases  oecui 
of  alternating  constipation  and  diarrho 

Weak i lepends  entirely  on  the  severitj  of  the  diarrhoea  and 
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vomiting,  and  improvement  i-  rapid  if  the  bowels  can  be  regulated. 

red  immediately  the  vomiting 

\/  I  these  being  doe  t" 

adicitia  and  ileoa     In  the  other  three  canoe,  in  nil  >>f  which 

a   April   LSth,  the   predominating  symptom  was 

iting. 

In  the  two  ca.s«.s  in  which  it  was  nOHW'hle  I 

nortem  appearances  were  identical  and 
of  an  acute  gastro-ententis.  Small  petechial  haemorrl 
evident  in  the  stomach  and  in  the  small  and  stinea 

The  Peyers  patcl  maflected  and  there  was  n.>  ulceral 

In  both  cases  th ganiam  ma  recovered  From  the  bile  and  spleen. 

Treatment.  The  main  problem  in  treatment  i>  the  regulation 
if  the  bowels  after  the  cessation  of  the  acute  period.  Many  methods 
were  tried  on  different  With  subsequent  loot 

of  the   bowels  the  best    results   were  obtained  with  I 

math,  U>o  tM  150  grains  daily  with  Tinct  Ghlororonni  -t 
Morpbinae  Co.  minims  B  t..  10,  three  <>r  four  times  daily. 

In  cases  with  alternating  diarrhoea  and  constipation,  bismuth 
and  chlorodyne  wa>  given  regularly,  the  constipation  l-ing  treated 
with  enemata  siijMinis  while  continuing  the  bismuth  mixture. 

persistent  constipation  'Mist.  Alba'  was  given  regularly  in 
;    Irachma  three  times  daily,  ami  liquid  paraffin,  half 
t"  one  ounce  a  day.    Salol  produced  no  recognuable  effect. 

The  small  intestines  being  mainly  involved,  rectal  washes  and 
starch  and  opium  enemata  do  not  produce  the  ^'-"l  results  so  often 
seen  in  dysenteric  condil  i"iis. 

a  hi.m1i  rat.-  diet  has  n.>  bad  effects  after  the  acute  attack  has 
1.     The  appetite  is  rapidly  regained,  th>-  tongue  is  clean  and 
dyspepsia  is  absent,  and  a  prolonged  low  diet  'li.l  not  app 
diminish  the  frequency  of  the  motions. 


5.     DIAGNOSIS. 

The  chief  conditions  of  importano    from  which  the  d 
has  to  be  made  are  dysentery  and  enteric  fever. 

Prom  and   forma  of   ulcerative  colitis,  it    is 

guished  readily  by  the  character  .>f  the  stools.  A  small  amount 
..f  I.I.hmI  may  be  pass,-.)  during  the  acute  onset,  but  never  persists. 
Mums  rarely  absent  from  dysenteric  stools,  is  never  present  even 
when  the  diarrhoea  has  continued  subsequently  for  several  weeks. 
Bentery  was  admitted  among  a  large  number  of  these 

patients  and  was  quickly  r gnised  by  the  character  of  the  stools. 

Prom  liffers  in  the  suddenness  of  its  oni 

the   rapid   attainment   «>f   its   maximum   severity.      One   ca 
enteric  fevet  occurred  during  the  epidemic.      The  diagnosis  was 
mad.-  clinically  within  a  few  days,  and  from  the  I  icillus 

tolated   which  was  proved  by  absorption  t<>  l«-  a   />'. 

admitted    in   the  early  days   to   the 
i    ward  with   a  history  of   having   had    B 
1  proved  on  investigation,  to  have  come  from  the  epidemic 
ramp    through    another    hospital.      Clinically   tl  id    no 
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resemblance  to  enteric  fever,  and  the  organism  finally  proved  to 
be  It  aertryt  I  ■ . 

Hospital  diarrhoea.    Short  outbreaks  of  diarrhoea  an-  common 
in  hospitals  and  camps.    Tin-  symptoms  are  identical  with  I 
due  to  B.  aertrycke,  but  in  general  are  milder. 

On  one  occasion  a  vara  containing  patients  convalescenl  from 
the  B.  aertrycke  outbreak  was  attacked  during  the  night  by  such 
diarrhoea  in  common  with  other  wards.  The  stools  from  these 
men  were  being  examined  bacteriologically  daily,  and  specimens 
were  taken  in  accordance  with  routine.  Although  the  faeces  from 
upwards  of  sixty  men  were  thus  examined  at  an  exceptionally 
early  period,  in  no  instance  was  either  B.  aertrycl ■  or  B  tmterv- 
tid/U  of  Qaertner  present.  It  is  evident  that  these  bacilli  are  not 
in  general  the  cause  of  such  outbreaks. 


<;.   Bai  teriolooy. 

Aii  organism  was  isolated  from  75  cases  at  the  ]>■  put  also  from 
two  French  children  (Feutry)  who  cam.'  under  our  investigation, 
and  from  a  fatal  case  (Hough]  examined  by  Major  Wilson  These 
latter  cases,  as  indicated  above,  were  also  connected  with  the 
Depot.  The  organism  was  thus  isolated  in  a  total  of  7H 
many  of  them  repeatedly. 

Tin-  organisms  isolated  from  these  various  cases  were  consistent 
in  their  cultural  and  serological  characteristics,  which  were  as 
follows:  — 

Morphology.  A  Gram-negative  bacillus,  actively  motile  and 
tending  to  occur  in  long  filaments. 

Biochemical  Reaction*.  Incubation  of  cultures  over  a  period 
of  twenty-one  days  showed  no  action  on  lactase  or  saccharose. 
The  organism  fermented  glucose,  mannite,  and  dukdte  with  the 
formation  of  aeid  and  gas,   rendered   litmus  milk    permanently 

alkaline,  and  did  Dot   piDuUCe  indol. 

Serological  Reactions.     All  of  the  strains  tinated  by 

specific  sera  for  B  paratyphoeue  II  and  B.  aertrycke.  The  varia- 
tion in  titn  was  so  slight  thai  the  --train-  could  not  be  separated 
from  each  other,  nor  could  the  identity  of  the  organism  be 
established  by  a  simple  agglutination  test. 

Pathogeny  Uy.  A  rabbit  weighing  1,015  grammes  inoculated 
intraperitoneally  with  1  c.c.  of  a  twenty-four  hour  broth  culture, 
died  in  seventeen  and  a  half  hum-.  Beyond  a  alight  haemorrhagic 
exudate  al  the  site  of  inoculation  no  other  lesions  were  evident. 
The  organism  was  recovered  from  the  spleen  and  heart's  blood. 

A  mi I  rabbit,  weighing  880  grammes,  inoculated  with  0-8  cc 

by  the  same  route  died  in  seventy  hours  P  it-mortem,  the 
appendix  and  caecum  were  intensely  inflamed  The  organism  was 
recovered  from  the  spleen,  bile,  and  heart's  blood 

The    cultural    characU  ing    common    to    the    J' 

typhoid  B  food  poisoning  group  i />.  enteritidie  of  Qaertner  and 
/;.  aerti     bs)  it  became  oeo  itablish  the  identity  of  the 

:ii-m  by  further  t.     • 

\     .'  i  \:  enb  ritidi         •  Tbj  fact  that  the 


. 

suffering  n  iaoning  due  to 

•  iij.it.—  that  bacilloa  but  has  little  or  oo  action  on  B. 

.-   tir-t   taken   into   consideration. 
i\    patients   wu    put   up   with   an   emulsion   of 
B.  Qaertner  in  dilutions  of  from  12-5  to  260.     In  no  ease  mt  any 
agglutination  e^  ident, 

This  was  followed  by  a  further  series  of  agglutination  testa, 
using  a  specific  agglutinating  serum  for  B.  against  -i\ 

'•trains  .,i  tli gamsm  which  had  been  isolated.     The  results  were 

uniformly  negative. 

B.    /.'     uman   oj    1>.  The  oi  ganiam    being 

agglutinated  by  the  specific  Bera  for  />'.  paraiyphoeue  and  fi 
me  tin-.-,  it   was  necessary  to  adopt  the  metl 
the  absorption  of  agglutinins  to  establish  it-  identity. 

Two  well-known  strains  of  (Mutton  and  Newport) 

ised  in  this  test,  together  with  specific  Bera  for  the  Newport 
strain,  /;.  ,  and  Bacilli  (Hough)  and  (Feutrj 

latter  sera  being  obtained  from  rabbits  which  had  been  immunised 
with  these  organisms. 

A  table  illustrating  1 1 1* -  results  of  these  testa  is  appended 
Two  tacts  were  conclusively  established  by  these  absorption 

(1;   That    the    organism    in    question    was    1>.  and 

corresponded  with  the  Newport  Strain. 

That  the  -train-  isolated  from  Hough  and  Feutry  [A (Hough) 

and  B.  (Feutry)]  were  identical. 


A  lion  Te-t. 

The  nature  of  the  absorption  test  is  so  well  known  that  it 
would  appear  unnecessary  to  recapitulate  the  principles  on  which 
it  is  based  There  are,  however,  a  feu  points  illustrated  in 
Table  V  I.  w  hich  call  for  a  brief  risun  •  of  the  rationale  of  th 

In  the  first  place,  the  neceeaitv    for  it-  application  arises  only 

when    dealing   with   organisms  giving    similar   biochemical    and 

nation  reactions,  as  it   is  then  the  onlj  mean-  of  differenti- 

yjroup  which  bear  close  serological  relations 

h  other.     \'<\   it-  means  the  true  nature  "i  a  serum  or  of  an 

unknown  organism  can  be  readily  determined.     It    is  dependent 

on  the  fact  that  the  whole  of  the  specific  agglutinins  as  well  as  the 

lutinins  can  be  removed  from  a  Beruin  by  saturating  it  with 

mologoua  organism,  whereas  by   saturation    with  a  closely 

i   organism    only    th.  nin    tor    that    organism    i- 

removed  and  the  specific  agglutinins  air  hit  either  intact  or  little 

i      li    i-  generally  Btated  that   tie-  specific  agglutinins  are 

little  changed,  but  this  appears  to  '"•  dependent  "ii  the  degree  and 

duration  "i  tie   saturation  of  tie-  serum.     This  point  is  illust 

in  the  above  table.     For  example,  the  specific  agglutinins  in  the 

Hough,  although  verj   markedly  diminished  by  saturation 

"  ith  lated    hacilln-  i/>'.  /»<,-, 

\  removed,  whilst  saturation  with  the  honn  tnism 

in.  nnplete  disappi    i  I 


til 

illustrated  by  saturation  of  a  H.  paratyphoeus  B  -••nun  with 
/>'.  i  Bough),  is  also  evident. 

Further,  it  may  be  noted  that  the  various  aera  prepared  with 
thin  group  nt'  organisms  may  differ  to  a  marked  degree  in  their 
specificity.  Tin's  is  illustrated  in  the  present  &  ties  especially  as 
regards  l>.  aertrycke  (Mutton),  the  end  titre  of  this  serum  being 
Ear  higher  for  the  homologous  organism  than  for  the  alli«-<l 
members  of  the  group,  whereas  the  Bera  prepared  with  other 
bacilli  agglutinate  the  related  organisms  in  the  same  degi 

When  carrying  out  a  long  series  of  experiments  the  standardiza- 
tion of  the  test   lifcoiiifs  lii-ct.'ssary  it  tin.-  final  results  are  to  be 

at  all  ( marable,  and  attention  was  directed  to  several  important 

points  which  may  be  summarized  as  follows: — 

1.  The  use  of  standardized  suspensions  of  organisms  of  a 
definite  bacterial  contenl  in  the  determination  of  the  end  titre 
i  i  the  Bera  employed. 

2.  The  necessity  for  the  careful  adjustment  of  the  reaction  of 
the  medium    used   in   growing  the  cultures,  and  in  making  the 
saturations,  the  avoidance  of  incorporation  nt'  the  medium  in  the 
suspension,  as  it  is  evident  that  the  agar  may  act  as  a  prob 
colloid  and  bo  alter  the  degree  of  agglutination. 

■i.  The  ose  of  freshly  prepared  Bera  rather  than  those  which 
ii  stored  for  many  months 

The  technique  employed  is  outlined  below: — 

1.  The  Berum  was  used  in  a  dilution  of  1  in  100.  Th>-  amount 
employed  in  each  absorption  experiment  was  2  cc 

'2.  Twenty-four  hour  growths  of  five  targe  agar  slopes  of  the 
organism  were  used  in  each  test,  The  serum  was  saturated  by 
scraping  the  growth  carefully  from  the  medium  with  a  platinum 
wire  and  then  emulsifying  in  the  diluted  -•rum. 

."}.  The  saturated  Berum  was  incubated  at  .'57  < '.  for  two  hours 
and  left   standing  at   room  temperature  for  twelve  hours 
centrifuging. 

I.  In   the  determination  "t"   tl nd    i»mits  of  agglutination 

nt'  the    various   sera    the   macroscopic   method,   using   formalized 

emulsions  of  the  various  organisms,  was  employed.     Tl mulsions 

were  of  o  constant  'art.  rial  < tent,  and  sufficient  were  prepared 

to  cover  the  estimations  necessary  for  the  whole  series. 

.">.  The  agglutination  tests  were  carried  ■  >nt  by  incubation  at 
two  hi  rare. 
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Six  strains  of  the  organism  in  addition  to  those  quoted  in  the 
above  table  were  submitted  to  the  absorption  test.  Tims  a  total  of 
eight   strains  of  the  organism  isolated  during  the  epidemic  were 

tested,  and  in  all  discs  the  result-,  proved  consistent. 

More  recently  two  organisms  from  a  different  source  have  been 
submitted  to  one  of  as  i  ELM.P.)  for  investigation. 

One  (Organism  '  A  i  was  recovered  from  the  intestinal  contents 
of  a  fatal  ease  of  ^astro-enteritis,  the  other  (Organism  '!'>')  was 
isolated  from  the  blood  of  a  patient  suffering  from  a  short  pyrexia 

with  abdominal  pain  and  diarrhoea. 

The  work  that  has  so  far  been  completed  on  these  organisms 
indicates  their  relationship  to  the  Mutton  strain  of  B.  aertrycke. 
'He-  results  of  absorption  tests  will  be  seen  on  reference  to 
Table  VII. 

There  has,  as  yet,  been  no  opportunity  of  ascertaining  whether 
the  Mutton  strain  of  B.  curtryeie  will  remove  all  the  agglutinins 
from  immune  sera  prepared  with  these  hacilli,  an  essential  point  in 
definitely  establishing  their  identity. 

These-  eases  emphasize  the  necessity  of  more  detailed  serological 
investigation  in  cases  of  diarrhoea  and  vomiting  when  an  organism 
having  the  cultural  characteristics  of  B.  paratyphoetu  />'  has  been 
isolated. 

Tabu   vil. 
T'ii  le  of  Absorption  / 
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Method*  oj 

This  has  proved  "i  do  value  in  the  sen" 
in  which  it  was  attempted.     It  is  probable  thai  1  septicaemia 
occurs  only  in  the  e  ttremelj  se\  1  1 


rly  caaea  there  appears  to  be  little  difficulty 
or  i  _aiii-in  cram  the  si 

method  which  gave  beat  results  is  as  follows: 

An  emulsion  of  the  faeces  in  peph broth  waa  inoculated  into 

;  in  200,000  solution  of  brilliant  green  in  peptone  water, 
incnbated    for    twelve    hours    and    pi  mradi-Drigalski 

medium . 

A  Beriee  "i"  twenty  eaaes   were  selected   with  a  view  t..  the 
aination  of  the  value  of  this  method  in  comparison  with 
direct  plating  of  tin-  faecal  emulsion. 
Tin-  result  was  as  follows: — 
Fourteen  were  negative  when  plated  direct  and  positive  when 

■  I  through  brilliant  green. 
Six    were   positive   when    plated   direct    and   also  on   past 
through  brilliant  _ 

Urine  culture.     En  sixty  i  examina- 

tion of  tin-  urine  was  made.     In  one  case  only  waa  the  organism 

isolated  and  then  only  on  on icaaion. 

I'll.-  method  employed  was  passage  through  brilliant  green 
peptone  broth. 

In  previous  reports  "I  epidemics  caused  by  this  organism, 
attention  has  be<  o  directed  to  the  appearance  of  specific  agglutinins 
in  tin-  patients  sera  as  an  aid  to  diagnoc 

A  series  "t  twelve  cases,  proved  positive  by  st,„>l  culture,  was 

selected  with  a  view  t"  the  determination  "I  the  value  <>t'  1 1 1  i *~  teat 

The  fact  that  all  these  patients  Kail  been  inoculated  with  the 

typhoid-paratyphoid  vaccine  and  that  inoculation  agglutinins  were 

:,t   iii  their  sera  for  /■'  B  and  correspondingly 

i.ii  /;.  •  ib  taken  into  < sideration. 

The  tests  wi  [at  intervals  ol  four  days  to  demonstrate 

any  change  in  litre  t'"i  i  should  it  manifest  itself 

In  all  cases  th^  litre  for  both  />'./»'-•■' 

remained  anchan 
t  Opportunity  for  this  determination  in  non-inoculated  individuals 
was  limited  to  tin 

Two  "i   tin-'    evidenced  no  response,  one   showed   a   definite 

•min   curve    which    i-   represented    in    tin'   appended    graph 

villi. 

gglutinins,  in  this  case,  had  appeared  by  the  eighth  day 

li.'l  a  maximum  about  the  twentieth  daj   ami  fill 

rapidly  from  this  day  onwards. 

A  positive  ~' -i  ii  11 1  reaction  is  distinctly  valuable  in  tin 

find  tin-  serum  of  healthy  individuals 

... 

idministration   "1"  a    «  /.'   aerirycke 

tn  two  healthy  nun  is  illustrated  in   Tail.-  l\ 

glutinin  production  in  a 
non-inoculated  individual, the  latter  tin'  response  shon  n  in  a  subject 
who  had  some  time  previously  been  given  a  typhoid-paratyphoid 
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r    in  whom  the  agglutinins   for  these  organisms  had 
nun. 
In    l,<.tli    i  -      inulsions    of 

S 
days  J  delay  in  apparent,  the  Ben  failing 

tion  until  about  the  eighth  d 
The   i  dd    be    ex] 

agglutinating  /•'.  aertryeba  unci  />' 

.t  in  the  subject  who  lni'l 
ityphoid  vaccine  may  partly  be  due  I 
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nal  factor,  but  is  much  more  probably  i  oted  for  by 

id  thai    tlir   mechanism   of   production,  ah 
by  the  previous  \  more  susceptible  to  stimulation. 

Tin'  d  given  t"  both  subjects  was  200  millions ; 

-    qoI    undulj    si  sponding  x<<  that  ax- 

ifter  tj  phoid-paratyphoid  inoculation. 

The  '  d  the  subjeel  of  meal  poisoning  due  to  1 1  •  i  -i 

to  which  it  ;  ssible  to  obtain  access,  mak< 

lity  with  which  the  bacillua  appear 

i  patients. 
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Three  eases  have  I a  reported  by  Captain  Fletcher  from  the 

Laboratory  of  the  University  War  Hospital,  Southampton,  in 
which  he  isolated  an  organism,  identified  as  /;.  aertrycke,  in  the 
routine  examination  of  soldiers  convalescent  from  diseases  due  to 
the  dysentery  and  enteric  group  of  bacilli. 

In  two  cases,  nineteen  and  'i^lit  weeks  had  respectively  elapsed 
isiiice  the  onset  of  the  illness;  in  the  third  ca  ird  is  given 

of  the  period  of  convalescence,  beyond  the  fad  that  the  patient's 
temperature  had  been  norma]  for  two  weeks  before  admission  to 
hospital. 

i    XI 

Talle illustrating  l>'i'<  ••  loj  Tnfedivity. 


In  two  cases  the  organism  was  recovered  from  the  urine,  and 
in  the  third  case  from  the  Btools. 

English  writers  have  denied  the  occurrence  of  the  organism  in 
the  Btools  of  healthy  nun  ;  it  has,  however,  been  isolated  from 
which  were  clinically  summer  diarrhoea. 

The  belief  amongst  certain  German  writers  i-  that  it  has  a  wide 
distribution  and  is  aot  uncommonly  present  in  tli«-  alimentary  canal 
of  healthy  individuals,  but  these  results  must  be  discounted 
criterion  of  the  absorption  test  had  not  been  applied. 

It  became  a  matter  of  considerable  importance  to  obtain  - 
definite  data  on  the  Bubject,  and  t<>  obtain  e\  idence,  if  such  existed, 
that  the  organism  continued  to  be  excreted  fora  prolonged  period 
by  infected  subjects,  as  human  carriers  might  eonstitut* 
joun i'  infection. 


.- 

.1    poeitivi  i    and    careful    - 

examinations  were  mad  «ible  daily. 

The  accompanying  chart  (Table  XI i  illustrates   the   varying 

Kri'xl-  at  which  m.     It  will 

m  by 
the  •  □ 

m  this  onwarda  the  number  diminished  rapidly  and  by  the 
end  of  the  seventh  week  two  only  were  positive. 

One  case  -till  oontinuee  t.>  prove  positive  at  the  date  of  this 
report  —  fourteen  weeks  since  the  date  of  the  onset  of  tin-  ilbu 

In  a  certain  proportion  of  these  cases  positive  and  negative 
examinations  alternated  at  [rregular  intervals,     In  the  earrj 
•  ■t'  the  disease  the  great  majority  were  not  only  repeatedly  j « »-~i t i \ . 
bat  w(  i  _  ly  pare  culture  of  the  organism. 

;.    Methods  adopted  roB  Control  op  the  Epidemic 

I  i  in  April  23rd,  all  admission  and  discharges  from  1 1 1 « -  D 
.  and  it  was  placed  in  quarantine.  Tin-  number  of  man  in  the 
■  ■II  April  25th  was  .'1.3:50.  The  Depot  "ii  this  date  consisted 
of  two  distinct  portions  with  separate  cooking  and  dining  at i 
in.  nt~.  These  were  known  as  the  '  M<1  ('amp  ami  the  New  Camp 
The  majority  of  cases  having  occurred  in  the  « >  1  <  1  Camp,  the  first 
steps  taken  was  a  Btrict  -•  gregation  of  these  areas.  The  Old  Camp 
was  farther  sab-divided  into  two  sections,  A  and  B. 

In  a  were  isolated  all  cases  in  the  Depot  from  whom  a  history 
■  ■I'  diarrhoea  was  obtained.  Section  B  consisted  of  the  remainder 
of  the  mi  ii  from  the  <  )M  <  lamp. 

The  New  Camp  was  designati     9    I    n  C. 

Un  April  28th  these  arrangements  were  completed,  the  numbers 
in  the  respective  sections  being  as  follows: — 

Section  A    . 

■  ..n  B    .        .        .1 
tion  C    . 

-  tions  B  and  C  forming  the  largest  proportion  of  t  li« •  men  in 
•  appeared  advisable  to  ascertain  the  degree  <>f  infection 
of  tin-   areas  first,  ao  that  they  mighl  i  at  the  earliest 

opj  ortunity. 

Owing  to  the  large  numbers  involved  and  the  difficulties  in 
supply  of  sufficient  mat.  rial  tin-  examination  ol  Seel  \  could 
ii"t  be  undi  rtaken  at  the  same  time,  as  the  detaili  '1  examination  of 

OS  in  hospital  Was  als..  taxing  .jui 

1'  was  decided  to  in  sentative  proportion  of  the 

men  B  and  C,  and  for  ilii-  purpose  a    l'»  pel 

i-  was  coi  isonable.    The  examinations  were  com- 

M        I  and  the  results  are  as  follows: 

Positive  I  Mi  gative  159 

tion  I  Posil        Nil  Negative    - 

seminations  were  completed  on  May  10,  and  as  ■  n  rait 

ad>  ise  the  liberation  from  quaranl  188  men. 

c(  step  was  the  invesl  A.     A- the  men 
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in  tin's  area  bad  frankly  Buffered  from  diarrhoea,  it  was  considered 
necessary  to  make  a  detailed  examination  aa   each   man   •.■ 
potential  Bource  of  infection. 

This  examination  was  completed  on  May  29.  The  result  was 
as  follows:—  I"'  men  were  found  to  be  infective.  The  carrier  rate 
being  under  2  per  cent.,  it  was  considered  safe  to  advise  the 
liberation  of  the  remainder  of  Section  A  on  May  80. 

During  tin-  period  of  th<-s.-  examinations  it  became  m 

t'.  establish  a  special  segregation  area  tor  cases  found  to  1m-  positive. 

Tin-  men  in  these  special  ones  were  under  strict  control  and  wore 

distinctive  bospital  clothing.    The  positive  cases  in  tin-  different 

were  transferred  automatically  to  these  lines  and  also  positive 

who  had  been  under  bospital  treatment  and  were  convali 

On  May  -Vk  35  men  were  segregated  in  this  area  I<  was  then 
decided  to  carry  out  five  consecutive  examinations  of  the  -tools  of 
each  individual,  and  this  examination  is  at  present  being  conducted. 

8.  Epidemiology. 

In  this  connexion  two  problems  have  to  he  considered  :  — 
OM  The  source  of  infection  of  the  original  outbreak. 
(/-)    The  subsequent  spread  and  secondary  infection-. 

(a)  Under  this  heading  it  may  lie  stated  at  once  that  we  nave 

no  evidence  which  would  trace  the  infection  to  any  definite  article 
of  food.  It  was  not  until  April  25th  that  we  were  depute. 1  to 
investigate  tie-  outbreak,  and  on  that  date  bacteriological  examina- 
tion of  all  article,  of  food  consumed  in  the  Depot  yielded  negative 

le-lllt-. 

That  the  infection  was  conveyed  through  the  consumption  of 
food  seems  certain,  owing  to  the  illness  of  two  French  children 
who  had  access  t.i  tie-  kitchen  for  the  purpose  of  collecting  pig 
swill  (children  Feutry).  Both  of  these  children  contracted  the 
infection,  one  with   fatal  result,  anil  the  organism  was  recovered 

from   their   -t.«>k      There   is   [Uestion   that    they  were  com 

in  any  way  with  the  origin  of  the  outbreak. 

{It)  In  previously  reported  epidemics  of  food  poisoning,  the 
most  striking  feature  ha-  been  the  simultaneous  onset  of  symptoms 
in  a  Dumber  of  persons  who  have  partaken  of  a  certain  article 

•  if    f 1,    which    has    later    lieen    proved,    in    many    instances,   to    be 

infected  with  one  or  other  of  the  food  poisoning  group  of  bacilli. 

It  ha-  1 n   very  ran-  to  find  eas.-s  of  sec lary  infection,  and 

w  here  this  has  occurred  it  has  been  attributed  to  immediate  contact 

with  patients  who  have  eaten  the  infected  neat. 

In  this  epidemic,  on  the  other  hand,  the  outstanding  feature 
has  been  the  occurrence  of  subsequent  eases  extending  over  ■ 
comparatively  prolonged  period. 

Many  of   tin-  i  w  ere    admitted    to   tie     '  I    the 

date  of  the  initial  outbreak,  which  fact  proves  the  continued 
infection  of  the  food  supply.     Any  food    to  which    the  original 

infection    could    be    attributed    had    long    since    ' d   consumed. 

Further,  while  the  source  of  the  food  supply  was  common  t«i  many 
Camps   cases  of  infection  with   D  were  limited  to  this 

Depot 


In  view  oi  •  facta   any  evid<  atamination  ol  the 

I  \    human  carriers  of  the  organism  after  1 1 1*-  arrival  at  the 
insidered. 

and  dining-hall  staff  were  firs(  invesl 
Many  of  them  admitted  that  they  had  Buffered  from  dian 
and  from  "M<-  <>l  them  ilated  from  the  Btools. 

I  •    t lii-   man    was   carefully  gone  into  and  w  i 

follows.     Be  had  Buffered  from  diarrhoea  and  the  attacks  had  been 
recun  November  1!>17.     He  had  been  employed  as  a  cook 

.•it   thi  ace  February    1918.     Certain   conditions   in   the 

cook-house   may    have    been    favourable   to   the   spread   <■: 
infection.    This  particularly  applied  t>>  the  making  "t  the  soup 
at  s  long  period  before  consumption,  and  it*  storage  in  open  tubs. 
The  only  further  factor  necessary  was  the  i  a  human 

carrier  connected  with  it*  preparation. 

Under  tin'  heading  of  'Duration  "t   Period  of  Infectivity'  in 

this  report  attention  lia*.  I ii  directed  t"  the  fad  that  the  problem 

of  human  carriers  of  thi*  bacillus  had  do!  been  worked  out.     I 
the  evidence  whic-li  \\J-  are  able  to  pu(    forward  it  i-  clear  that 
50  percent,  of  the  i>"-iti\.-  cases,  which  we  have  followed   were 
free  from  infection  at  the  end  of  the  fourth  week,  but  in  a  few 
instances  bacilli  are  being  passed  at  the  present  date 

In  both  post-i  tminationa,  and  in  one  <>f  the  animal 

experiments,  the  organism  was  recovered  from  1 1 » *  -  bile,  which  t'a<-i 
ha*  an   important   bearing  "ii  the  possible  production  of  human 
ra. 

I  i  in  the  above  data,  we  have  arrived  at  the  < K-tinit«-  conclusion 
that  the  occurrence  of  the  secondary  infection  \\a*  dependent  "ii 
a  human  carrier,  and  that  the  initial  outbreak  was  probably  due 
tu  the  same  r 

'.'.     Si  mm  IHY. 

1.  The  commence at  of  the  epidemic  was  April  7th. 

■.'  The  causal  organism  was  />'.  aertrych  (Aubengue  Strain) 
which  corresponded  with  the  Btrain  '  Newport  . 

IK.-  infection  was  certainh  spread  bj  human  carriers  either 

acute  or  chronic    Th igin  "I  the  epidemic  was  inouropinion 

due  to  a  carrier. 

i    Our  investigations  ><\   outbreaks  of  diarrhoea    in    Hospital 

yielded  negative  results  a-  far  a*  1 1 » i  —  organism  is  c erned. 

examination   of    stools,  the   method 
through  brilliant  green  l>a*  proved  far  Buperior  t- 
platin 

i         irlier  the  examination  is  carried  out,  the  greater  is  the 
bilitj  "t  isolating  the  organism. 

jica]    test    has   proved   disappointing  as   s    help 
to  din^nosis  an. I  main  reliance  inn*!  be  placed  on  examination  "l 

*    inoculation  with  typhoid-paratyphoid  <  accino  has  apparently 
red  any  immunity  against  this  bacillus. 
Clinically,  the  disease  varies  from  an  ocuti  I   nti* 

ill  diarrhoc  a.    The  onset  is  Budden,  pyrexia  i*  the  exception, 


31 

and  the  course  bears  ao  resemblance  to  enteric.     The  character 

of  the  stools  is  unlike  that  of  dysentery. 

The  only  sequela  is  the  persistent  difficulty  of  regulating  the 

The  investigation  of  the  epidemic  was  undertaken  by  direc- 
tion of  Colonel  H.  8.  Thurston,  C.B.,  C.M.G.  DJD.M.S.  of  the 
district.  The  Banitary  measures  t'«  combat  the  epidemic 
controlled  by  Colonel  W.  W.  O.  Beveridge,  C.B.,  DJ3.0.,  A  D.M.8. 
Sanitation  to  the  British  Armies  in  France,  and  Captain  M.  du  B. 
Ferguson,  Specialist  Sanitary  Officer  to  the  ]»i 

Our  thank-  are  due  to  Lieut.-Colonel  J.  R.  Harper,  R.A.M.C. 
T.I  |  for  Hospital  facilities  in  investigating  the  cases,  to  Captains 
I;  1 1.  Sin. ill, y  and  H.  W.  Perkins  for  help  in  the  bacteriol 
investigation,  and  to  Captain  A.  Davidson  for  help  on  the  clinical 
side.  Colonel  T.  EL  Elliott,  D.S.O:,  F.R.S.,  Consultant  Physician, 
riven  as  much  valuable  help  and  advice.  We  also  wish  !•■ 
express  our  indebtedness  to  Dr.  H.  Schiitze,  of  the  Lister  Institute 
who  has  kindly  examined  strains  of  the  organisms  referred  to  in 
this  Report,  and  has  confirmed  their  identity. 
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